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37 3 Shewing, Ready and Certain Mz raoDs for 


Meaſuring, Mapping and mos © 
All Sonrs of ©: ö; " 

LA N DS and WATER 8; AN 
+ By the Several 75 | 5 4 
"INSTRUMENTS Now in Uſe: - 
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: 


PARTICULARLY) PEE oo. 8 | 3 
e TrHzroDoLIiTE; © - 1 


Very convenient to be uſed by thoſe who.are * 
e be Accux Arx, as well as Exrzbirrous. * 


TOGETHER, | 
With its Uſe in drawing the Pexsercrivs ApprArance of a 1 
GEenTLEMAN's Seat. Alfo, the Uſ thereof in Leveruma, © +" "= 


Meaſuring Timber Standing; and, by a Wang Rule im- 2900 4 
proved, all Timbers, Shrubs, Ce. | 0, %.5 
Likewiſe, The Deſcription and Uſe of an LT has; © 2 
Whereby the Hour of the Day, Sun's Azimuth,” Altitude. 
. With the Variation of the Coup Ass, is * obſerv d, ä 2 

the 8 en . 'Y 1 
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lowing TRACT, is to 

121 9104 ſhew, as it were by In- 
| ERS | ip ection, the whole Bu- 
ineſs of a e with- 
put the Confuſion of uſeleſs Curioſi- 
ies, or the Omiſſion of any Pro- 
ems neceſſary to the Practice : And 
ſo plain, tho conciſe a Manner, 
at one of a common Capacity, 
ay hereby, together with a little 
eflection on the Inſtruments for 

j A 2 2 


>&' 


Gf 


ot JT HE Delign of the fol- 


iv The PREFACE. 


this Purpoſe uſed, acquaint him- 
ſelf with this uſeful Arr. 


It is extracted from thoſe Wri- 
ters, who have been look d upon 
as good Judges, as well as frequent 
and ingenious Profeſſors; and it is 
hop d, not without Reaſon, That 
it will anſwer the End for which it 


is deſigned. 


Firſt, Here are ſome Geometri- 
cal Problems, abſolutely neceſſary 
to be known by every Perſon who 
undertakes Surveying. 


I Then, a particular and very exact 
Deſcription of the ſeveral Inſtru- 
ments: And a juſt Compariſon © off 
them together; particularly the va-j 
rious Sorts of T heodolites : Wirkl 
due Directions and Cautions i 
their Management, according tc 
their ſeveral Kinds; in order td 


| prevent 


The PREFACE, v 


prevent Errors and Miſtakes, as 
well in the taking Obſervations 
(and correcting before we leave 
the Field) as in plotting and lay- 
ing down the Draught. | 


Thirdly, An eaſy Way to caſt 
up the Content of any Land, 
whether bounded by ſtrait or ir- 
regular Sides, and that often 
without marking or ſtaining the 
Draught, or drawing one ſingle 
Line. ; 


The Uſe of the THEODOLATE, 
as now - improved, by a large Ex- 
ample, ſhewing its Advantages, 
above all other Inſtruments, here- 
tofore uſed, in ſurveying large Par- 
cels of Lands of different Kinds; 


interſpers'd with many Varieties 


often met with in the Practice. 


And a very regular and eaſy Way 
of keeping and ordering of - the 
A 3 Field- 


rr 


N * "+ * 
* 


a3 oo. of 2 — ” * — 
- = 


Create ern 


LIES MEA Coo ef ua 


* * 
* oF 


vi The PxEFACE. 


Field-Book, to prevent the Faults 
incident to the Memory; with 


full and plain Directions to plot 


by the ſame : From Mr. Cunns 
Appendix. 


Aſterwards follows the Uſe of 
this THEODOLITE, in allowing for 
Aſcents and Deſcents, by finding 
the Horizontal Lines ; abſolutely 


neceſſary to the due Performance 
of a juſt Survey. And this By 


INSPECTION, WITHOUT ANY CAL; 


CULATION. Together with its 


Application to the Meaſuring of 


Heights, with the ſame Faſe. 


Then the Practical Meaſure- 
ment, as well of Timber, whe- 
ther round or ſquared, equal or 
unequal, as of Stone, c. % the 
Sliding Rule, as now impro- 
ved, and fitted for all Timbers, 
tho never fo large, as well as the 


ſmalleſt 


ts 


c 


— \ 
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ſmalleſt Shrubs or Sticks, that are 
often fold by Meaſure. And this 
even' BY ONE SETTING OF THE 


Rur E, without any other previous 


Preparation, than caking the Di- 
menſions: In many Caſes, ſcarce 
before practiſed. | 


Another Uſe of this NEW 
THEODOLITE, is, that in all 
Poſitions of the Eye, it 1s fitted 
to take the Perſpective Appearance 
of Houſes, Gardens, Fortifications, 
Cc. with or without approaching 
the Object, and without meaſuring 


any one ſingle Length. 


Alſo a Method to Survey and 
Plat thoſe Sands, that are always un- 
der Water, by the ſame Inſtrument. 


Laſtly, The Method to adjuſt, 
and uſe the Water Level; with 
due Precaution therein. 


A 4 More- 
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Moreover, that nothing might 
be wanting to render this Treatiſe 
perfect for the Practitioners Uſe, here 
is added (by way of Appendix to 
this Second Edition) a more parti- 
cular Deſcription of the Improved 
Theodolite, with a new Method of 
uſing it in taking the Obſervations 
in the Field; whereby an Error 
may be more readily diſcovered and 
prevented, than by any former Ways 
hitherto uſed; with an Example of 
the Field- Bool of Part of an actual 
Survey taken thereby. Likewiſe, a 
full Explanation of the Manner of 
laying down thoſe Obſervations 
from one Centre, ſo as to avoid 
the Faults which ariſe from protract- 
ing Angle by Angle. As alſo how 
to reduce irregular Figures to Tri- 
angles, with the Application thereof 
in caſting up the Contents of the 
forementioncd Example. 


ADV ER- 


ADVERTISEMENT. 


THOMAS HEATH, 


At the HERCULES, next to the Fountain- 
Tavern in the Strand, 


AK Es and SELLS Wholefale and 
Retale, all Sorts of Mathematical In- 
ſtruments in Silver, Braſs, Ivory, Wood, &c. 

Perform'd according to the lateſt Improve- 
ments of Philoſophers and Practicers of the 
ſeveral Mathematical Arts; whereby they are 
render*d 'moſt neat, portable, accurate, and 

expeditious. 

Whether they be for Geometry, Surveying, 
Gauging, Meaſuring, (of Timber, Stone, 
Workmanſhip, Sc.) Aſtronomy, Geography, 
Dialling, Navigation, &c. _ 

As Sectors, Scales, Compaſſes, Drawing- 
Pens, Land-Quadrants, Theodolites, Semi- 


circles, Circumferentors, Plane-Tables, Wa- 
ter-Levels, Meaſuring-W heels, Dials, (port- 


able or to be fix'd) Sea-Quadrants, Fore- 
ſtaffs, Nocturnals, Gunter's, Sea-Compaſſes, 
(Meridian or Azimuth ones) Charts, Maps, 
Spheres of all Kinds, Weather-Glaſſes, Load- 
Stones, Teleſcopes, Reading-Glaſſes, Burn- 
ing-Glaſſes, Priſms, Sky-Opticks, Drawing- 
Boards, Sliding-Rules of all Sorts, Parallel 
Rulers, Fc. Together with Books of their 
Uſes. The beſt Black-Lead Pencils, and 
all Sorts of Tranſparent Colours for beauti- 
fying Plans in Architecture, Gardening, and 


Surveying. 5 
O, 


. 


ADVERTISEMENT, 


Alſo, large Aſtronomical Quadrants moſt 
accurately divided after Dr. Hailey's Method, 


having Variety of Motions by indented 
Wheels, and furniſhed with all their Appa- 
ratus of . Teleſcopes, Micrometers, Sc. And 
Curious Orreries or Machines for explaining 
the Motions and Phœnomena of the Heavenly 


Bodies. 


Likewiſe, Globes moſt neatly fitted up in 
Braſs Frames and Horizons, moved by two 
Rack-Works ; the one elevating the Poles, 
the other carrying the whole Body horizon- 
tally ; with Levels and Needles in Boxes di- 
vided and fitted to the Frames, for the pla- 
cing readily and ſpeedily their Horizons pa- 
rallel to the real one, and their Meridians in 
the Plane of the Celeſtial one : Alſo, Qua- 
drants for taking the Altitudes of Celeſtial 
Phoenomena contrived to move round on the 
Horizon; together with Quadrants of Alti- 
tude of a new Contrivance, and other Ap- 
purtenances neceſſary to render them moſt 
Compleat. 
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ADVERTISEMENT. 


STATES # Land or Houſes 

are faithfully Surveyed and 
Plotted by the ='s approved Inſtru- 
ments aud Methods, and FAIR 
MA s thereof accurately delineated. 
Alſo, Terrars or Survey - Books 
drawn therefrom ; ſhewing the 


wantity, Duality, and Value of 
5 each Tenant holds, &c. 


By SAM. WARNER, 


At the Two Civet-Cats, near the 
Roſe- Tavern, without .Temple- 
Bar: Where GENTLEMEN may 
be inſtructed in the Practice of 
SURVEYING, or in any other 
Branch of Theorical and Practical 
MATHEMATICKS, 
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Mol the moſt neceſſary Geometrical 
Problems. — 1 
e 
Of Inftruments uſed in Surveying of 
Land. | | 9 
S ECT. IL. 
To obſerve the Poſition of a Line by any 
of the preceding Inſtruments. . I2 


1. By the Circumferentor. ibid. 

To protract any Line whoſe Bear- 

ing is taken by the Circumfe- 
rentor. I 


3 
poi 


CONTENTS 
2. Toobſervewith a Theodolite, both 
by the Limb, and by the Box and 
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and correct an Error before it 
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ing Part of the Work. 25 
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4. Of the Peractor. ibid, 
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6. Of working with the Chain, alſo 
how to draw a Meridian Line 
thereby. "oy 


TR CT IV; 


7 caft up the Contents of Land, with the 
Method of reducing irregular Curves to 
trait Lines. 47 
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Of laying out or dividing of Lands. 52 
nen 


The Uſe of the Theodolite exemplified in 
Surveying ſeveral Parcels of Land lying 
together, with the Form of a Field- 
Book. | 58 
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To protratt the Obſervations contained in 
the preceding Field-Book. 94 
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A farther Uſe of the Theodolite (as now 
improved) conjointly with the Uſe of a 
Sliding Rule aptly divided, to meaſure 
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Stane, Kc. either round or hewn to a 
ware, or unequally ſquared : Alſo bow 

2 allow for . Bees by 
finding the Horizontal Lines. 103 
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be Uſe of the Theodolite in drawing the 
Perſpective Appearance of any Building, 
without meaſuring one fingle Line. 126 
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Of Surveying of Shoals and Sands by help 

of the New Theodolite. | 135 
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The Uſe of the Univerſal Dial, and the 
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APPENDIX 


er. 


0 F a New, Certain, and Expeditions 
Method of Surveying and Plotting by 
the Theodolite, as now improved. 1.59 


SECT. II. 


Ho to reduce any irregular Figure into a 
Triangle, whereby the Content of « 
irregular Piece of Land may be caſt up 
much ſooner and more accurately than b 
the common Method of dividing it into 
Trapezia and Triangles. 183 
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SEG 


Of MxNSURATION in general, with 
the moſt neceſſary GEOMETRICAL 
PROBLEMS. PORE 


0 Meaſure, in the general Senſe 
chat Geometricians uſe the Word, 
dis, to aſſume any certain Quan- 
Cw tity, and expreſs the Proportion 
which other ſimilar Quantities bear thereto : 
But in the common Acceptation, to Mea- 
ſure, is, to apply ſome certain known Quan- 
tity pitched upon for a Standard, and there- 
by to determine the preciſe Extent, Quan- 
tity or Capacity of any thing of the ſame 
Kind, Thus : 

| B | The 
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21 
The Meaſure of a Line is found by 4 
plying the lineal Inch, Foot, Yard, Pole, .&c. 
thereto, in order to diſcover its Length; the 
doing of which is called Longimetry. 


The Meaſure of a Superficies is obtained | 


by che Application of the ſuperficial” or 
ſquare Inch, Foot, Yard, Pole, Acre, &c. 
thereby to determine its Area or Content ; 


the Method of doing which is called Plan- 


metry, whereof Surveying of Land is a Part; 
and of this the following Pages chiefly treat. 
The Meaſure of a Solid is had by com- 
aring it with the ſolid or cubic Inch, Foot, 
F ard: Gallon, Sc. thereby to find its Capa- 
city or ſolid Content, which is called Ste- 


reometry, and 1 ra the meaſuring 


of Timber, Stone, Cc. | 
Now, though it cannot be ſuppoſed that 
any Perſon, who is wholly ignorant of the 
firſt Principles of Geometry, ſhould expect 
to become a compleat Surveyor by barely 
reading this Book, whence it might ſeem 
altogether unneceſſary to inſert the common 
Definitions and Problems; yet, in order to 
refreſh the Reader's Memory, when other 


Books are not at hand, it was thought not 


improper to lay down ſome few of the moſt 
— wang Problems; and ſuch are thoſe that 
ollow. | q 


PROB, 


E . 


PROM 1 


a given right Line, to erect another 
right Line, which ſhall be perpendicular 
o the right Line given. 


1 


n Upon 


THE right Line given is AB (Fg. 1.) 
upon which, from the Point E it is re- 
quired to erect the Perpendicular E H. 
Opening your Compaſſes at Pleafure to 
any convenient Diſtance, place one Foot in 
the aſſigned Point E, and with the other 
make the Marks C and D, equi-diſtant on 
each Side the given Point E. Then open- 
ing your Compaſſes again to any other con- 
venient Diſtance, wider than the former, 
place one Foot in C, and with the other de- 
ſcribe the Arch GG; alſo (the Compaſſes 
remaining at the ſame Diſtance) place one 
Foot in the Point D, and with the other de- 
ſcribe the Arch FF: Then from the Point 
H, where theſe two Arches interſect or cut 
each other, draw the right Line H E, and 
it will be a Perpendicular to the given right 
Line AB; which was the Thing required to 
be done. a | 


%. 


[#3 


| PROB. II. 


Jo ere a Perpendicular upon the End of 


: a right Line given. 


LET AB (Fig. 2.) be a right Line given, 


and from the End thereof, at B, let it 


be required to erect the Perpendicular B F. 

Firſt, Your Compaſſes being open'd at 
any convenient Diſtance, place one Foot 
in B, and with the other make the Mark C, 
the Compaſs Point reſting in C; with the 
other Foot make the Mark D, in the given 
Line A B; lay a Ruler from D to C, and 
draw the Line D E, making C E equal to 
CD. Laſtiy, from B, through E, draw the 
Line B F, which will be the Perpendicular 
required, 


f 


P RO B. III. 


To divide a given right Line into Two 
equal Parts. 


| LET CB (Fi. 3.) be a right Line given, 
to be divided into Two equal Parts. 
From the Extremes B and C, with any 


Diſtance greater than half the given Line, 
deſcribe Arches above and below, cutting 


one another in the Points D and F: Draw 
D F, and it will divide A B into Two equal 
Parts in H, as required, 


PRO B. 
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PR O B. IV. 


To let fall a Perpendicular from any 
Point aſſigned, upon a right Line given. 


LET the Point given (Fig. 4.) be C, from 
which Point it is required to draw a right 

Line, which ſhall be perpendicular to the 
given right Line A B. | : 
Firſt, From the given Point C, to the 
Line A B, draw an occult Line at Pleaſure, 
as CE; which divide into Two equal Parts 
in the Point D: Then placing one Foot of 
the Compaſſes on the Point D, with the 
Diſtance DC, deſcribe the Semicircle CF E, 
cutting the given Line AB in the Point F. 
Laſtly, From the Point C, draw the right 
Line CF, and it ſhall be the Perpendicular 
to the given Line A B, which was required. 


PROB V. 
o make an Angle equal to an Angle given. 


ET the Angle given be ACB (Fig. 5.) 
and let it be required to make another 
Angle equal thereunto. 

Firſt, Draw the Line E F at Pleaſure ; 
then on the Angular Point C, as a Center, 
with any convenient Diſtance deſcribe the 
Ark A B, between the Legs of the Angle 
given ; alſo upon the Point F, with the ſame 
Diſtance deſcribe the Ark DE : Then take 

B 3 with 


with your Compaſſes the Diſtance AB, and 
ſet the ſame Diſtance from E to D. Laſtly, 
Draw the Line D F, fo ſhall the Angle 
DFE be equal to the given Angle A CB. 


PNOS FL 


A. 4 given Diſtance, to draw a right Line 
parallel to a right Line given. 


LET the Line given be AB, (Fig. 6.) 
unto which it is required to draw ano- 
ther right Line parallel, at the Diſtance M N. 

Firſt, Open your Compaſſes to the Diſtance 
M N, then placing one Foot in A, with the 
other deſcribe the Ark C; alſo place one 
Foot in B, and with the other deſcribe the 
Ark D. Lafily, Draw the Line CD, fo 
that it may only touch the Arks C and D; 
ſo ſhall the Line C D be parallel to the Line 


AB, and at the Diſtance MN, as was re- 
quired, | 


PROB. VIL 


A right Line being given, to draw another 
right Line parallel thereunto, which ſhall 
| alſo paſs through a Point aſſigned. 


LET AB (Fig. 7.) be a Line given, and 

let it be required to draw another Line 

parallel thereunto, which ſhall paſs through 
the given Point C. | | 


Firſt, 


[7 ] 
Firſt, Take with your Compaſſes the 
Diſtance from A to C, and placing one 
Foot thereof in B, with the other deſcribe 
the Ark D E; then take in your Compaſſes 
the Diſtance A B, and placing one Foot in 
the Point C, with the other deſcribe the - 
Ark F G, croſſing the former Ark DE in 
the Point H. Laſtly, Draw the Line C H, 
and it hall be parallel to AB. 

Theſe two laſt PROBLEMS may be more eaſily 
performed by a parallel Ruler, | 


PROB. VIII. 


To divide a given right Line into 
Number of equal Parts. 


LET AB (Hg. S.) be a right Line given, 
and let it be required to divide the ſame 
into five equal Parts. | 
Firſt, From the End of the given Line A, 
draw the Line A C, making any Ange, 
then from the other End of the given Line 
B, draw the Line BD parallel to A C, (or 
make the Angle A B D equal to the Angle 
CAB) then upon the Lines AC and BD, 
ſet off any four equal Parts (which is one 
lefs than the Number of Parts into which 
the Line is to be divided) on each Line, as 
1,2, 3, 43 then draw Lines from 1 to 4, 
from 2 to 3, from 3 to 2, and from 4 to 1, 
which Lines, croſſing the given Line A B, 
ſhall divide it into five equal Parts, as was 
required, : 


B 4 PROM 


[8] 
PROB. IX. 


Any three right Lines being given, pro- 

vided the two ſhorteſt taken together be 

longer than the third, to make thereof a 
Triangle. EE 


J ET it be required to make a Triangle 

| of the three Lines C, B, and A, (Fig. 9.) 
the two ſhorteſt whereof, viz. C and B taken 
together, are longer than the third Line A. 

Firſt, Draw the Line D E equal to the 
given Line B, then take with your Com- 
Paſſes the Line A, and ſetting one Foot in 

„with the other deſcribe the Arch HG; 
alſo take the given Line C in your Com- 
paſſes, and placing one Foot in D, with the 
other deſcribe the Arch K F, cutting the 
former Arch H G in the Point O. Laſtly, 
Tf from the Point O, you draw the Lines 
'OE and OD, there will be formed the 
Triangle O D E, whoſe Sides ſhall be equal 
to the three given Lines, A, B, C. 

In like manner a Triangle / m may 
be made equal to another given LM N, 
See Fig. 10. STEM 
Alſo any rectilineal Figure abc deff g, 
equal to any other rectilineal Figure A B C 
DE F G, by making the Triangles a 6 g, 
bo f. bfe, bee, ce d, reſpectively equal 
to the Triangles A B G, BGF, B F E, 
BCE, C E D. See Fig. 11. 
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Of InsrxuMENTS uſed in Sur- 
wveying Land. 


SFAINSTRUMENTS uſed in Sur- 
no veying are, either to meaſure, or 
nlay down the Lengths of Lines, or 
== their Poſitions. 

The moſt proper Inſtruments for meaſuring 
Lengths, in Towns, Streets, or any other 
Buildings, are 5 Foot and 10 Foot Rods, 
and a Chain of 30 Foot long; for Fields and 
Woods, a Chain, which from its Contriver 
is uſually called Gunter's Chain, and is in 
Length 66 Foot or 4 Poles, conſiſting of 
100 Links, each containing 7 Inches and 
22; and a Rod, called an Offiet-Staff,, 


100 
W 


. 
' 


So 
2 


oſe Length is equal to Z, Part of the 
Chain, that is 10 Links, or 6 Foot 7 Inches 
and -2, tho? ſometimes this Rod is 15 Links 

in Length, or 9 Foot 10 Inches and + ; for 
Roads, the Wheel. | | 
The Inſtruments uſed for taking the Poſi- 


tions of Lines are of two kinds. 
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With ſome we take the Poſition of a Line, 
by the Angle which that Line makes with 
the Meridian, uſing a Box and Needle; as 
with the Theodolite, the Semi-Circle, the Cir- 
eumferentor, the Plain- Table, the Perambula- 
tor, the Perafior, &c. and this is uſually 
called the Bearing of the Line. 5 

With others we take the Poſition by the 
Angle that the Line makes with any other 
given in Poſition; as with the Limb of the 


Theodolite, the Limb of the Semicircle, the 


Frame of the Plain-Table, the Bevel, the 
Chain, or Rode. 

All other Inſtruments either differ from 
_ theſe only in their Names, or elſe are con- 
tained in them. 


But with ſome of theſe Inſtruments, _ 
t 


conveniently we take the Poſition, in bo 
ways, at one Obſervation ; as with the The- 
odolite, the Semi-circle, or the Plain Table. 


With ſome of theſe Inſtruments we take 
the Angle itſelf, as with the Bevel, or with 


the Plain Table cover'd with a Sheet of Pa- 
per; and with others, we expreſs the relative 
Quantity of that Angle by Numbers. So 
when we uſe the Chain, we expreſs the An- 
gle by Sextants, Links, and Tenth Parts of 
a Link; when we uſe Rods, we expreſs it 
by Sextants, and centeſimal Parts of a Rod 
and when we uſe other Inſtruments, we ex- 
preſs the Angles by Degrees and Minutes. 


Me may alſo obſerve, that of Theodolites 


and Semicircles there are various Kinds; in 
- fome the Box and Needle is fix'd to the 
Plate, in others to the Index, And the 


working | 
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working with each of theſe varies according 

to the Manner of their Numbering. 

As for Roads, the Wheel, with its Indices, 
ſhewing the Diſtance, and its Box and 

Needle with Sights ſhewing its Bearing or 

Poſition in reſpect of the Meridian, is an In- 

ſtument ſpeedy and ſufficiently exact: pro- 

vided we reject the Breadth of the Road, and 

only regard the Bearing and Length. 

Laſily, Inſtruments for 'plotting, are a 
Scale decimally divided the whole Length, 
cloſe to both the Edges ; and at every tenth 
Diviſion numbered o, 1, 2, 3, 4, Cc. de- 
noting Chains; the Numbering ordered that 
we may count either from the Right to the 
Left, or from the Left to the Right; and a 
Protractor always to be divided, numbered, and 
fitted according to your Inſtrument; namely, 

For all Circumferentors (either ſo diſtinctly, 
or uſed as ſuch, viz. when contained in the 
Theodolite, Semicircle, or Plain Table) let the 
Numbers in the ProtraFor increaſe contrary 
to thoſe in the Box; but when the Box and 
Needle takes the Bearing, as the Peractor 
or Perambulator doth, the Numbers of the 
Protractor muſt increaſe as thoſe in the Box. 
And for the Limbs of all Theodolites, Semicir- 


cles, and Plain Tables, if the Circuit be made 


ey 6 Non Lint 


the Numbers of the Protractor moſt conve- 
: ; niently increaſe the 128 way with 
the Numbers on the Limb of the Inſtument, 
and this ſuppoſing the Eye in the _— - 
: a 2 : 8 * 


E ws Þ 


„e 


7⁰ obſerve the Poſition of a Line by 
any of the preceding Inſtruments. 


I, By the Circumferentor. | 


divided into 360 Degrees, and 
numbered in 4 Quarters, from 

_ the North and South both to the 
Eaſt and Weſt, by the Figures 10, 20, 30, 
40, 50, 60, 70, 80, 90; but theſe Diviſions 
are alſo numbered from the North towards 
the Eaſt or Weſt, all round, till they end at 
the North again ; by the Figures 10, 20, 
30, 40, 50, 60, 70, 80, 9o, 100, and ſo on 
to 360. Of theſe two ways of numbering, 
the latter is properly the Circumferentor, and 
the former the traverſing Quadrants or 
Quarters. 

Now, if it be required to obſerve the 
Bearing of the Line AB (Fig 12.) the Inſtru- 
ment ſtanding at A; The Flower-de-luce in 

the Box being towards you, direct the Sights 
ht | ro 


7 8 0 HE Box of the Circumferentor is 


a * pt 
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to B; and the South End of the Needle will 
point at 207 Degrees in the Circumferentor, 
and at S. W. 27, in the traverſing Qua- 
drants. 5 | * 

And if you were going round the Field, 
and ſo next to obſerve the Bearing of the 
Line BC; at B turn the Index about, the 
Flower-de-luce being towards you, till thro? 
the Sights you ſee the Hair cut C: then will 
the South End of the Needle point at 111, 
in the Circumferentor, (which is the Bearin 
always counted from the North, and in theſe 
Examples indeed Eaſtward) and at S. E. 69 
in the traverſing Quadrants, which is the 
Bearing always counted from the North or 
South towards the Eaſt or Weſt. Here we 
may Note, that the Bearing taken with the 
Circumferentor may be any Number of De- 
grees not exceeding 360, but that with the 
traverſing Quadrants never exceeds ninety 
Degrees. : 

When you ſuſpect the Needle doth not 
play well ; direct your Index to your Mark, 
and note the Degrees pointed at by the 
Needle in a waſte Piece of Paper; then with 
a clean Knife, or a Key, or any other po- 
liſhed bit of Steel, which hath touched a 
Loadſtone, move the Needle, by applying 
it to the Box, and examine, when it hath 
ſettled again, what Degree it then points at, 
your Index being ſtill directed to the pre- 
ceding Mark ; and if the Degrees are the 
ſame, they may be entered into the Field- 
Book; but if not, the Cap and Pin muſt be 
cleanſed with ſome brown Paper and a little 

Puttey, 
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Puttey, and thereby freed of ſuch Duſt or 
Dampneſs as hath gotten to it; if, after all, 
the Needle doth not play freely, ſcrew in a 
new Pin, or uſe another Needle, or do 
both. Theſe Neceſſaries every Surveyor 
* ought to have in his Pocket while he is in the 

Field. A | 

If you ſuſpect any Error in the Bearing of 
any Line already taken, ariſing from the 
Needle's being acted on by ſome hidden Mag- 
netick Power, or from your own Miſtake in 
obſerving the Degrees pointed at; the Doubt 
may be cleared, and the Error corrected at 
the next Station ; thus, 

Having come to B (Fig. 12.) the Flower- 
de-luce being from you, look back to A, 
and then will the South End of the Needle 
point at 207 Degrees in the Circumferentor 
and at S. W. 27 Degrees in the traverſing 
* juſt as it did at A. . 
| aſtly, if you have no Reaſon to ſuſpect 

the Needle, and it is moſt convenient to plot 

by it, the ſpeedieſt way 1s to place the indo 
ment only at every other Angle, and there 


to take the Bearings of the two Lines con- 


ſtructing that Angle. | a 
So, if you would obſerve the Bearings of 
the Lines of Fig. 12. firſt place the Inſtru- 
ment at B, and with the Flower- de- luce from 
you, direct the Sights back to A, ſo the 
South End of the Needle will point at 207 
Degrees in the Circumferentor, and at S. W. 
27 Degrees in the traverſing Quadrants, 
which is the Bearing of AB; then with the 
Flower · de- luce next you, direct the Sights 
to 


unge 
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to C, ſo the South End of the Needle will 
point at 111 Degrees in the Circumferentor, 
and at S, E. 69. Degrees in the traverſing 

uadrants, which is the Bearing of BC. 
Now place the Inſtrument at D, the 
Flower de- luce being from you, direct the 
Sights back to C, ſo the South End of the 


Needle will point at 44 Deg. 30 Min. in the 


Circumferentor, and at N. E. 44 Deg. 30 
Min. in the traverſing Quadrants, which is 
the Bearing of CD; and directing the Sights 
to E, the Flower- de- luce being towards you, 
the South End of the Needle will point at 
102 Degrees 15 Minutes in the Circumferentor, 
and at S. E. 47 Degrees 45 Minutes in the 
traverſing Quadrants. | 

In like manner work at F, Sc. always 


keeping the Flower-de-luce from you when 


you look backwards, and towards you when 


you look forwards z ſo will the South End 


of the Needle point at the Degrees of the 


Bearing in both Caſes. 


To protract any Line whoſe Bearing is 
taken by the Circumferentor. 


IRST, draw Lines parallel to one ano- 
ther quite thro* the deſigned Draught; 


at Diſtances not exceeding the Breadth of 
the Diametrical Part of your Protrattor, as 
in Fig. 12. and mark them with N. and S. for 
North and South; then lay the Center of 
the Protractor on A the Point given, repre- 
ſenting the Station A in the Field, and, by 

| 3 Help 
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Help of the Diviſions continued beyond the 


Ends of the Diameter of the Protractor, lay 
the Diameter parallel to thoſe North and 
South Lines, and if the Protractor be only a Se- 
micircle, lay the Beginning of the Numbering 
Northwards, when the Degrees are fewer 
than 180, but Southwards when more: The 
Protraftor being thus placed cloſe to the 
Limb againſt 207, the Degrees of the Bear- 
ing, make a Mark, and to it draw the Line 
AB; and ſo will AB have a Bearing like 


to that, which you obſerved the Line AB to 


have in the Field. In like Manner you may 
lay down the Bearing of any other Line, as 
BC; if you obſerve to lay the Beginning of the 
Numbering Northwards, when the Degrees 
are leſs than 180, and Southwards when 
more: But if the Protrafor be a whole Cir- 
cle, there will be no Occaſion for turning 
the Beginning of the Numbers. 

And if you would lay down the Bearing 
of any Line AB from any aſſigned Point A, 
with the traverſing Quadrants ; after you 
have drawn North and South Lines as before, 
the North being upwards, write Eaſt on the 
right Hand Side of the Map, and Weſt on 
the Left. Now lay the Center of the Pro- 
tractor and Diameter as before taught; ſave 
that inſtead of obſerving the Number of 


the Degrees, you turn the Limb of the Pro- 


tractor Eaſtward, when the Bearing is N. E. 
or S. E. and Weſtward, when it is N. W. or 
S. W. 


/ 
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The Protractor being thus placed, againſt 
S. W. 27. make a Mark, and to it draw the 
Line AB, and ſo will AB have a Bearing 
like to that which A B was obſerved to have 
in the Field. In like manner you may lay 
down the Bearing of any other Line. 


2. To obſerve with a Theodolite, both by 
the Limb, and by the Box and Needle. 


BEF ORE you engage in a Survey, you 
&# ought to conſider the numbering of your 
Inſtrument 3 thus, when che Eye is con- 
ceived plac'd in the Center, conſider whether 
the Numbers increaſe from 'the Left to the 
Right; or from the Right to the Left; or, 
according to the Farmer's familiar Phraſe, 
whether the Numbers increaſe with or againſt 
the Sun's Motion. IO TOI I-78 Ke "© 

And then obſerve, that with a Theodolite, + 


2 25 ae 1 
whoſe Box is fixed to the 2 In der P the Cir- 
"For 2 with 7 
Cult is moſt | convenicntly 19 185 > ke” " 
the increaſing of the Numbers; and the 
fix d Sights ſhall always be directed to the 


J lat F/Station, and the Index to the 


| — ** And then if. you keep che ee | 
ginning of the Degrees towards you when 
you direct the fix*d Sights, and the Flower- _ 


luce towards you when you direct the 
| . 


[nj - 
Index ; the Degrees cut by the End of the 
Index which is next you, are the Degrees of 
the Angle; and the Degrees pointed at in 
the Box by the South End of the Needle 
give the Bearing of the next Length. And 
this Bearing will be, in all reſpects, the ſame 
with that taken with the Circumferentor ; pro- 
vided that the Box be divided and numbered 
like that of the Circumferentor. _ 

This double Obſervation is of great Uſe 
to the Surveyor; for hereby he may either 
plot by the Angle or by the Bearing, or 
both, as he ſhall find moſt convenient; and 
alſo, he may prove his Obſervation before 
he moves his Inſtrument. For, of the Num- 
bers expreſſing the Bearing of the Lines 
forming any Angle, if the leſſer be ſub- 
tracted from the greater, and the Remain- 


der be ror 47 by 180 Degrees when 


4 | «oF than 180, the Reſult will give 
either the Angle itſelf, or its Supplement to 
360 Degrees. | FE) vers or Oo 

When we uſe a Weodolite with a Box fixed 


Inden F and the Numbers in the Box 


Sf F ſame wal 2 
increaſe the 1 2 nl way with the Num- 
bers on the Plate, as they generally do, or as I 
would chuſe to have them; then a Protractor 
being numbered contrary to the Numbers in 
the Box, will be fitted to Jay down the Plan, 
either by the Angles taken by the Limb, or 
abt a | | by 


* 
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- by the Bearing taken by the Needle, or by 
both together, in order to prove the Tru 
of each other: And then alſo may the Truth 
of the Angle or Bearing be. proved, before 
the Inſtrument is moved from the Station by 
either of the two following Rules. 
If to the preſent Bearing be added 180 
Degrees, and from the Sum you ſubtract the 
laſt Bearing; then the Remainder will be the 

preſent, Angle. | 
And if to the preſent Angle you add the 
laſt Bearing, and from the Sum ſubtract 180 z 
then will the Remainder be the preſent 
caring. | | . 
But if the Degrees to be ſubtracted Are 
more than thoſe from which they are to be 
ſubtracted; the latter muſt be increaſed by 
360, and then ſubtract. „ 
And if the Remainder be more than 360, 
then abate 360, and the Reſult gives the 
Degrees required. | 5 6 
So, with a Theodolite that hath the Box 
fix'd to the Index, and the Numbers or the 
Plate, while the Eye is conceived placed ih 
the Centers. increaſe from the Left to the 
Right, but thoſe in the Box the contrary 
way, and fo moſt 1 to work againſt the 
Sun: if you would take the Bearings of the 
Lines of Fig. 12. and if you would begin 
from any aſſigned Angle, ſuppoſe A; then 
your Inſtrument being planted at A, direct 
the Index to the next Station at B, and the 
South End of the Needle will point at 207 
Degrees in the Circumferentur. And for the 
following Angles and Beating, when the In- 
53 | C2 ſtrument 
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ſtrument is (direct the fix'd 
planted at YEC Sights to 


| and there ſcrew the Inſtrument faſt, 
and then direct the Index to 


S 5 D041) OW 


and the End of the Index next 
your Eye will cut on the Limb & 
the Angles - - = - = - 


and the South End of the 
Needle will, as in the Circum- 
ferentor, point alt 


” 
* 


1 h | 308. 
And with a Theodolite, that hath the Box 


Fixed to the Index, and the Numbers of the 


Plate contrary to thoſe of the Box, while the 
Eye is conceived placed in the Center, in- 
creaſe from the Right to the Left, and ſo 
moſt proper to work according to the Sun's 
Motion; if you would take the Angles and 
the Bearings of the Lines of Fig. 12. and 
begin from any aſſign'd Angle, ſuppoſe A; 
then your Inſtrument being planted at A, 
direct the Index to the next Station G, and 
the South End of the Needle will point at 
2319 30“ in the Circumferentor. And for - 

| 52 wv 
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the following Angles and Bearings, when the 


Sys | 
Inſtrument is JE direct the fixed 
planted at = Sights to 
B 


Q 


and there ſcrew the Inſtrument faſt, 
and then direct the Index to, 


* 


80S 


9 
Of 1 ©0 
and the End of the Index next N12. 4 
the Eye will cut on the Limb 4 #%* 35 


and the South End of the \298- 10 
Needle as in the Circumferentor, TJ. 405 
will point at the Bearing 3 


: 333. 00 
But with a Theodolite that hath the Box 

fixed to the Plate, and the Numbers on-the 

Plate as well as thoſe in the Box (the Eye 


being placed in the Center) increaſe from the - 


Right to the Left; and gherefore moſt pro- 
r to work contrary to the Sun's Motion; 
if you would take the Angles and the Bear- 
ings of the Lines of. Fig. 12. and begin at an 
aſſigned Angle A; then your Inſtrument 
being planted at A, direct the fixed Sights 
to B, and the South End of the Needle will 
point at 2079 oof, as in the Circumferentor, 
| 3 ö 
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and as in the firſt Example. And for all.the 
following Angles and Bearings, when the In- 


5 C 
© { direct the 
ſtrument is planted at ꝑ / fixed Sights 
hots FN to 
8. 


then ſcrew the Inſtrument faſt, and 
direct the Index to 


* 


2 H = HO 


fo will the End of the Index NIIz. 30 f 
next the Eye cut on the Limb, 237. #3 
the Angle ES, SW. Wi. 


102. 40 
234. 90 
III. oo 


and the South End of the Needle, \ 44. 3e 
as in the Circumferentor, will & 
point at the Bearings 


both as in the firſt Example. | 
Alſo with a Theodolite,' that hath the Box 
fixed to the Plate, and the Numbers on the 
Plate, as well as thoſe in the Box, the Eye 
placed in the Center ; increaſe from the Left 
to the Right, and therefore moſt proper to 
work according to the Sun's Motion ; if you 
would take the Angles and the Bearings of 
the Lines Fig. 12. and begin at an aſſigned 
Angle at A, direct the fixed Sights to G, and 
the South End of the Needle will point at 
| 2318 


La. 
231 3O/ as in the ſecond Example. And 
for all the following Angles and Bearings "he 


the Inſtrument JR dire& the fixed 
is planted at > Sights to 
; j 


then fcrew the Inſtrument faſt, and 
direct the Index to 


85 O8 Op > WONG) 


and ſo will the End of the Index 2. 49 
next the Eye cut on the Limb, < #7 33 
the Angle <7 a ef 


and the South End of the Needle, \ 28... 10 
as in the Circumferentor, will & 77 #5 
Point at the Bearings 


both as in the fecond Example. 
Wich either of theſe four Inſtruments, 
the Angles and the Bearings of the Lines are 
taken, at once ſetting the Index, as eaſily 
and expeditiouſly as the Angle itſelf only; 
which evidently appears from the Four pre- 
ceding Examples. And the Truth of theſe 
Obſervations .,may be readily proved by 
either of the Rules already laid down. 
For, the Inſtrument being planted at B, 
in the firſt and third Examples, if to 1110 
3 © Hatch oof 
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00! the Bearing there taken, you add 1809 


oo“ and from the Sum 291 O0, take the laſt - 
Bearing 207“ 00/, there will remain 849 oO, 


which gives the Angle taken at B, exactly 
as there obſerved ; and proves the Angle 
and theſe two Bearings to have been truly 


| obſerved, 


In like manner, the Inſtrument being 


planted at C, in the ſame Examples; if to 


the Bearing there taken, 44? 30% you add 
1802 oof, and from the Sum 224® 30“, you 
ſubtract 1119 oo/, the Bearing taken at the 
laſt Station; the Remainder 113* 30“ gives 


the Angle at C exactly as it was there ob- 
ſerved; which proves that the Angle, and 
alſo the laſt and preſent Bearings are truly 


Sbferwell. ä 

Alſo the Inſtrument being planted at D; 
if to the Bearing there taken 102 15/, you 
add 1809 oO, and from the Sum 2829 1“, 
take 44* 30/ the laſt Bearing; the Remain- 
der 237 45 gives the Angle at D, as there 
obſerved. „ 

But the Inſtrument being planted at E, 


if to the Bearing there taken, 3319 fo, you 
add 180 oof, and from the Sum 311 lo- 


you ſubtra& 102 15/, the laſt Bearing; the 


Remainder 409® 35! leflen'd by 360, be- 


* 


cauſe greater than 360, = 49 35/, the 


: 2 at E. And ſo of all the reſt. 
nd in like manner may the Angles and 


| E be compared in the ſecond and 


fourth Examples. 
Or the Angles and Bearings may be com- 
pared by the ſecond Rule thus: The Inſtru- 
1 n ment 


, 


WW 

ment being planted at B, if to 84* oO, the 
reſent Angle, you add 207 oo, the laſt 
| — and from the Sum 2919 oo! yau 
take 1802 oo, the Remainder 1112 oO, 
gives the preſent Bearing, as obſerved. 
The Angles and Bearings being truly 
taken, it remains to ſhew how 


Jo Plott, and therein to diſcover and vor- 
rect an Error before it 1s communicated 


. to the following Part of the Work. 


AVING provided yourſelf with a Pro- 
trattor, whoſe Numbers increaſe con- 
trary to thoſe in the Box, draw all over your 
deſigned Draught parallel Lines, as in plot- 
ting Obſervations taken with the Circum- 

fer nor. £3: ; * 

Then from ſome Point convenient to 
repreſent your firſt Station, as in the 
— Land fourth Ermp e AN 

| | . F2079 oO 

down by the Bearing 727 — the nnd 

Lines as taught in plotting Obferya- 

tions taken with the Circumferentor. e 
Then on the Point 185 lay the Center 

of the Protraftor, and its Diameter on the 

Lie A6 produced. both ways, if need 


require, ſo that the Beginning of the De- 
grees may be towards the laſt Station if the 
| Angle 
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Angle be leſs than 180 Degrees, but the 
contrary way if greater; then at the Edge 
of the Protractor make a Mark againſt 


9 84 . the Degrees of the Angle 508 | 


234. 00 
and draw the Line 5868. Now turn the 


Protractor about on its Center, till its Dia- 
meter be parallel to the Meridians, ſo that 


the Beginning of the Degrees be towards the 


North, when the Bearing is leſs. than 180, 
but contrarily when more; and then if the 
0 / 

Line 45 cut the Bearing 9285 = 5 
on the Edge of the Protractor, that Line is 
truly laid down: otherwiſe not. J n 

In like manner, may any other Angle be 
examined, and if found erroneous, the Error 


may be corrected, before it is commynicated 
to the following Part of the Work. 


And we may obſerve, that, if the Plot be 


laid down by the Bearings of the Lines, 
thoſe _—_— may be examined by: meaſur- 
ing the Angles as ſoon as platted. 
Though this Method ſufficiently recom- 
mends itſelf, both in reſpe& of Diſpatch as 
well as ACCURACY ; I do not expect it 
will be practiſed by any but the Unprejudiced. 
For He, who hath ſurveyed much Land with 
a Circumferentor alone, or with a Semicircle or 
Theodelite, without a Needle, or with any 
other Inſtrument, that doth not afford à 
double Obſervation ; He, I ſay, hath not 
provided a- Check to his Frailty, and will 


ſcarce 
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ſcarce ſorſake his old Way, becauſe he will 
not accuſe himſelf., _ f 

There are two other ways to uſe theſe 
Theodolites, each equally exact with the for- 
mer, but not ſo expeditious. One way is 
to take the Bearing with the traverſing Qua- 
drants ; the other is to take the Bearing with 
the Degrees on the Limb. - But the Angle 
is always taken as above. | 
If you would uſe the traverſing Quadrants, 
then the obſerving, the plotting, and the 
Proof in-plotting, are all as eaſily, ſpeedily, - 
and exactly done as by the firſt Method ; 
but the Proof of the Obſervation in the Field, 
though | equally true with the former, is 
neither ſo eaſily performed, nor ſo eaſily re- 
duced to one ſingle Rule. But the Perſon 
who is reſolved to plot by the traverſing 
Quadrants, had beſt take the Qbſervation 
both by the Quadrants and by the Circumfe- 
rentor ; and then prove the Qbſervation in 
the Field by the Circumferentor, and the 
Plotting by the traverſing Quadrants. 

Laſtiy, If you would take the Direction 
or Bearing by the Diviſions on the Limb with 
a Theodolite, whoſe Box is fixed to the Plate, 
then (after you have taken the Angle, as 
before taught) turn the Inſtrument about till 
the North End of the Needle point at 360 
Degrees in the Box, and ſcrew it faſt; now 
direct the Index to the next Station, and tlie 
End next you will give on the Limb the 
Direction in Degrees and Minutes, as in the 

former Examples. 


But 


„ | 
But with a Theodolite, whoſe Box is fixed 
to the Index, if you would take the Directi- 
on by the Diviſions on the Limb; then (after 


you have taken the Angle, as before raught) 


direct the fix*d Sights to the next Station, 
and ſcrew the Inſtrument faſt, and turn the 
Index about till the North End of the Needle 
point exactly ar 360 Degrees in the Box; 
and then will the End of the Index neareſt to 
the South End of the Needle cut on the 
Limb the Direction in Degrees and Minutes. 
But the Protractor to lay Fils Bearing down, 
muſt be numbred contrary to the Limb on 
the Inſtrument. 33 
The great Advantage uſually propoſed by 
this laſt Method, is, that the Degrees on the 
Limb are larger and more diſtinctly cut, and 


conſequently more nearly eſtimated than 


thoſe in the Box. But conſider, that you 
can no better bring the Needle to point at 
any one Degree, than you can eſtimate its 
Poſition in any other Degree ; and that ſince 
we uſe the Needle, all the Objections made 
in one Method are incident to the other ; 
and then you may eaſily conclude, that the 
Advantage is only imaginary. at] 
Beſides, here we are obliged to take two 
Obſervations, either of which take up as 
much Time as the one Obſervation uſed in 
the former Method ; which renders it not ſo 
fit for a Practitioner. = $1 
Of the Uſe of theſe Theodolites, I have one 


Thing more to advertiſe, viz, To meaſureand 


caſt up the Content of one large ſingle Wood 


or Common, where there are ſome ſcores of 


Angles 
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Angles to be taken; the ſafeſt Way is to 
caſt, without plotting, by help of the Needle. 
And in this Caſe I would take the Directions 
both with the Circumferentor and the traverſing 
Quadrants; and in the Field prove the Di- 
rections taken with the Circumferentor by the 
Angles taken by the Limb; and then, ſtill 
in the Field, prove both Lengths and Di- 
rections, in calculating a Traverſe, by help 
of a Traverſe Table; and laſtly, from this 
Traverſe (at leiſure) deduce the true Content. 

But the Traverſe Tables that are now ex- 
tant, are but Specimens of thoſe which are 
fit for Uſe ; Inſtruments are not ſufficiently 
exact, and Trigonometrical Operations too 
laborious, and therefore I muſt defer this 
way of Computation, till ſome Perſon who 
hath Leiſure and Patience to ſerve the World, 
in calculating ſuch a Table, is reſolved todo 
it; If I can procure it, as indeed I have 
fome Hopes thereof, ir may be publiſhed, 
with its Uſes in Practical Surveying and Na- 
vigation, in a Pocket Volume. 
Of any one of the Four Theodolites, which 
have the Numbers in the Box contrary to 
thoſe Theodolites before deſcribed, one or 
more Inconvenience will always ariſe, uſe 
which of the Three forementioned Methods 
you pleaſe. ; | 
It is true, the Angle taken by the Limb 
is perform'd as taught in the preceding Rules; 
but ſince it is not ſafe to work by the Limb 
only, if you uſe the Circumferentor, as taught 
in the firſt Rule, you muſt either ſubtract 
the Direction from 360 Degrees, and * 
ö | 
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the Remainder inſtead of the Direction point- 
ed at by the Needle; or elſe uſe two Pro- 
- traffors, which will be troubleſome, and alſo 
2 to cauſe Miſtakes by uſing the one for the 
other. 
If you uſe the traverſing Quadrants only, 
then indeed the Uſe is in all reſpects the ſame 


with the preceding. ones; but theſe, as I 


have already ſhewn, are not ſo expeditious as, 
nor more exact than, the Method firſt laid 

down. © i >" ATTN 2 
If you will take the Direction by the Limb, 
and {till make one Protractor plot both Ob- 
ſervations, you muſt direct your Inſtrument 
twice, whereas by the firſt Method laid down, 
it might be done at once, ,  , 1 
* Laſtly, Of Theodolites thoſe are beſt which 


have Teleſcopes with plain Sights on them, 


and ſo contrived that the Surveyor may at 
any time adjuſt any ſmall Accident, without 
coming to a Workman, and that both of 
them may be elevated or depreſſed at leaſt 
ten Degrees; one of theſe Teleſcopes inſtead 
of the fix'd Sights, the other inſtead of the 
moveable ones, and as long a Needle as will 
play well, with other the like Conveniences, 
| Ry known to a skilful Inſtrument- 
Maker. nen 1 e 
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3: To Obſerve a a Semicircle that bath 
a Box and N. eedle. | 


A Semicircle is juſt half the 3 and 
admits of juſt as many Varieties; it is 
numbred on the Limb to 180 Degrees, and 
in an Arch concentrick to this is numbred 
under 10, 20, 30, Sc. with the Numbers 
190, 200, 210, Cc. to 360. Its Uſe, in all 
reſpects (both to the Plate and Box) is the 
— with the Theodolite; ſave in this, that 
when the End of the Index next the Eye, 
falls off the Plate, the Degrees cut on the 
Limb are to be taken from the further Part 
of the Index from the Degrees of the inner 
Circle, and will be always more than 180 
Degrees. 

There are ſome other Manners of num- 
bering and dividing (and perhaps without 
a Box and Needle) uſed in theſe Inſtruments; 
but they are not worth Notice. 


„n of the Peractor. 


HE Peractor i is the ſame with part of 

that Theodolite, whoſe Box is fix'd to 

the Plate; and the Directions given for the 

pad in Page 27 and 28, will ſerve for 
is. 


5. Of 


L E Diviſions on the Limb of the Plain 
| Table, with its Box and Needle, being 
like thoſe of the Theodolite, or Modern Cir- 

cumferentor ; if the 360 Degrees of the Limb 

be upwards, and the Box and Needle ſcrewed 
to 2 Side of the Table; it performs, in all 
reſpects, the Uſe of the beodolite, whoſe 

Box is fix*d to the Plate. For lay the Edge 
of the Index on the Diviſion numbered 360, 

and to that numbered 180; and turn the 

whole Inſtrument about, til through the 

Sights you ſee the next Station (the 360 

being towards you, as taught in the Theodo-. 

lite) and there ſcrew it faſt ; then turn the 

Index about upon the Centre, till. you ſee 

your laſt Station, and ſo will the End of 

the Index next you cut the Degrees of the 

Angle, and the South End of the Needle 

will give the Direction or Bearing. 

But if the Box be ſerewed to the Index, it 
is like manner becomes a Theodolite, with a 
Box fix'd to the Index. 
If the Box and Needle be ſcrewed to the 
Staff, it is a Circumferentor. 

If the Box be ſcrewed to the Table, and 
that Side of the Frame be upwards, which 
is divided into four Nineties, it is the PFeram- 
bulator. 

If that Side of the Frame is upwards, 
which hath only the 180 Degrees of the Semi- 

circle numbred on it, then it is a W 
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cording as the Box is fix'd to the Table or 
the Index. 

And what hath been already faid of theſe 
Inſtruments may ſerve for Directions, to uſe 
the plain Table theſe ſeveral Ways, and need 
not be again repeated here. 

And hence it ſeems thar the plain Table 
might properly be called Panorganon, in re- 
ſpect of Land Surveying. | 

Indeed, if inſtead of the ſmall Holes for 
Centers to be uſed with a Protracting Pin 
by the Fiducial Edge of the Index, there 
where Conick Holes through the Table ; 
and alſo a Hole, being the next adjoining 
great Segment of the ſame Cone made in the 


Index to ſcrew it to the Center by a Conical 
Pin at the End of it; and the Fiducial Edge 


of the extreme Parts was filed away, ſo that 


when continued, they would paſs thro? this 
Central Pin; and if the Diviſions on the 
Frame be cut .as accurately as on the Limb 
of a Theodolite; and if alſo the Wood would 


neither ſhrink nor ſwell any more than Braſs ; - 


and a Teleſcope mounted on the Sights; and 
the Back- ſide of the Index brought alſo to a 
Fidueial Edge; then I ſhould think it a very 
compleat Inſtrument. 

It remains to ſhew, how to take Angles 
when we uſe*the plain Table covered with a 


Sheet of Paper; but this hath been ſufficiently” 


handled by Mr. Leybourn, and almoſt all the 
common Writers on Surveying ; therefore 
F ſhall content myſelf with laying down à 
Method to correct = Error — 

WP fore 


either with the Box to the Plate or not, ac- 
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fore it is communicated to the following 
Parts of the Work. Though I do not any 
ways doubt but the Reader may, by what 
follows, learn the Uſe of this plain Inſtru- 
ment, 
-, Suppoſe you were to draw the Plan of the 
Field ALMNQR; (Fig. 13.) draw on 
the Table a Line to repreſent AL in the 
Field, and by your Scale lay down on the 
Plan the Diſtance you found AL in the 
Field to be, when you meaſured it with a 
Chain. Then planting your Table at L, 
lay the Index on AL, and turn the whole 
Inſtrument about till you ſee A, and then 
ſcrew it faſt, then turn the Index about on 
L, till through the Sights you ſee M, and 
draw LM; and by your Scale give it on 
the Table the ſame Length you found it to 
have in the Field, by meaſuring with your 
Chain. 1 

Now in order to examine the Length of 
LM, and alſo its Poſition in reſpect of AL; 
plant your Inſtrument at M, lay the Index 
on LM, and by turning the Inſtrument, 
direct the Sights to L, and there ſcrew it 
faſt; then direct the Index turn'd about on 
M, towards A in the Field, and if the Edge 
doth not cut the Point A in the Table, the 
Line LMM is falſe, either in Poſition or 
Length, and. therefore muſt be examined 
and corrected before you proceed. 

The Line LM being. truly laid down, 
plant the Inſtrument at M, and lay the Index 
on LM, and direct the Sights to J., by turn- 
ing round the whole Inſtrument, * 

crew 


L J 


ſcrew the Inſtrument faſt: Now turn the In- 


dex about on M, till through the Sights you 
ſee the Hair cut N, and by the Edge of the 
Index draw a ſtrait Line; and by your Scale, 
from M lay the Length NM equal to what 
you meaſur'd it in the Field. 
But to prove whether the Line NM is 
truly laid down both in Poſition and Length; 
having planted the Inſtrument at N, and di- 
rected the Index on NM to M, and there 
ſcrewed the Inſtrument faſt ; from N direct 
the Index to either of the Marks L or A in 
the Field; and if the Index then doth not 
accordingly cut L or A on the Table, the 
Line MN is falſe, and muſt be corrected 
before you proceed. | 
And in like manner through the whole 
Survey, you may proceed to lay down eve- 
ry Line, and examine it before you leave it, 
provided that you leave your Marks all 
ſtanding at every Station, by laying the In- 
dex on the laſt Line, and turning the Inſtru- 
ment about till thro' the Sights you ſee the 
Hair cut the laſt Mark; and then ſcrewing 
the Inſtrument faſt; if you turn the Index 
about on the Point repreſenting the Station 
where the Inſtrument ſtands, till you ſee any 
one of the Marks paſſed by, except the laſt 
of all; and if the Edge of the Index doth 
not cut on the Table, the Repreſentative 


of that Point, the laſt Line is not truly laid 


down, | vt Bf 

But when you are at any Mark, ſuppoſe 
N, if you cannot ſee any other Mark but 
M, ſetup ſome Mark 4, from whence you 
19117 D 2 may 


E 

may ſee ſome of the preceding Marks, ſup- 
pole L, as well as M and N; and from this 
Point à examine the Truth of the Poſition 
of the Line MN. 
Or thus; You may ſet up a Mark a, any 
where in the Field, from whence all, or ſe- 
veral of the Angles may be ſeen ; then the 
Inſtrument being at A, and the Index on 
AL, ſcrew. the Inſtrument faſt; and turn 
the Inſtrument on A, till you ſee a, and 
draw A a. | | 

The Inſtrument being at L, the Index on 
LA, and the Index directed to A; let the 
Inſtrument be ſcrewed faſt ; turn the Index 
about on L, till thro' the Sights you ſee a, 


draw by the Edge of the Index La; and fo 


will the Point à be determined. 

Then the Inſtrument being at M, the In- 
dex on LM, and the Sights directed to L, 
and the Inſtrument ſcrewed faſt, turn the 
Index about on M, till thro' the Sights you 
ſee the Mark à in the Field: Then if the 


Edge of the Index doth not cut à in the Ta- 


ble; the Line LM is falſe either in Poſitio 

or Length. 2110 
In like manner the Table being at N, the 
Index on NM, and the Sights directed to 


M, and the Inſtrument ſcrewed faſt, turn 
the Index about on N, and direct the Sights 


to the Mark a; and if the Edge of the In- 
dex doth not cut 4, on the Table; then 
MN is falſe either in Poſition or Length. 
Laſtly, inſtead of a Mark ſet up as a, you 
may uſe any remarkable Tree, Steeple, &c. 
not at too great a Diſtance from you, 
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whether it be in the Land you are then Sur- 
veying, or not. TOs 

And when the Mark you have laſt uſed is 
at too great a Diſtance from you, or lies 
almoſt in the ſame ftrait Line with thar 
which you are about to lay down; then uſe 
ſome other Mark in its ſtead. 


6. Of working with the CHAIN. 


IRST, provide a Staff juſt 6 Foot 7 

Inches and two Tenths long, which di- 
vide into 10 equal Parts; and ſo will the 
whole be the Length of 10 Links, and each 
Part the Length of one, and 10 times the 
Length of this Staff the Length of the whole 
Chain. 

With this Staff examine the Length of the 
Chain, and alſo of every 10 Links; ſtretch- 
ing it on level Ground, tb ſuch a Degree as 
you deſign to ſtretch it, when you meaſure 
with it. | | 

Before you meaſure with it, provide 9 
Arrows or ſmall Sticks, each about Two 
Foot- long, and two ſtrait Staves about 5 
Foot long each : Theſe Arrows may be made 
of Ground Aſh, a tough Wood and not apt 
to break; let them be ſhod with Iron Ferrils 
at one End, and have Pieces of red Rag tied 
at the other End, whereby they will be very 
readily diſtinguiſh'd and diſcovered when ſer 
down in long Graſs or Corn. 

When you are about to meaſure with it, 

let him that leads the Chain take the 9 Ar- 
| D 3 rows 
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rows and one of the Staves ; and he that fol- 
lows it the other Staff. 

Then the Follower ſtanding at the Station, 
let him direct the Leader to place his 5 Foot 
Staff at the Chain's End in the ſame right 
Line with the Stations; and then let the 
Leader take up the Staff, and in its Place 
ſticking down one of the Arrows, go on. 

Now the Follower being come to the Ar- 
row, let him direct the Leader to place his 
Staff as before. 

And then let the Leader, ſtanding at his 
Staff, look back towards the laſt Station, 
and he will ſee the Staves and the Station in 
one right Line, if they have directed right. 
But if they are not in one right Line, the 
Leader muſt direct the Follower to place 
his Staff at the Chain's End, in the fame 
right Line with the Station, and the Leader's 
Staff. | 
And fo, let each direct the other, till the 
two Sta ves and the two Stations are in one 
right Line; and then muſt the Leader put 
down an Arrow in the Place of his Staff, 
and go on: And the Follower take up the 
Arrow where he laſt ſtood, and go after 
him. 

And let him thus proceed till they have 
meaſured to the Station, or till the Leader 
is nearer the Station than one Chain's 
Length; and then will the Number of the 
whole Chains meaſured, be expreſſed by the 
Number of the Arrows pricked down, which 
. ſuppoſe 8, 


Now 
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Now let the Leader go on to the Station, 
and there hold the End of the Chain, and 
let the Follower ſtretch the Chain as uſual, 
and then ſee how many Links are contained 
between the laſt Arrow and the Station 3 
which may be readily counted by help -of 
different Bits of Braſs, or Curtain Rings, or 
other Marks fixed at the End of every tenth 
Link, which Links ſuppoſe to be 47. 

Laſtly, Enter in your Field Book the 
Chains and Links without any Diſtinction 
between them, and they will be 847 ; which 
imply either 847 Links, or 8 Chains 47 
Links. | 

But here we are to obſerve that the Links 
muſt always poſſeſs two Places; as 8 Chains 
and 4 Links muſt be written 804; that is 8 
Chains and 4 Links, 804 Links; and 8 
Chains withour any Links, muſt be written 
800, implying 8 Chains, or 800 Links. 

It is — that the Surveyor ſhould 
enquire of his Aſſiſtants at the End of every 
meaſur*d Length, how many Arrows each 
hath ; and if the Sum of the Arrows are not 
nine, it is evident they have dropt or left 
behind, thoſe that are wanting; and conſe- 

uently the laſt Length meaſured is doubt- 
fal, and muſt be re-meaſured before you 
proceed. ; : | 

When you are come to the Station, if it 
be convenient to continue the Length, let 
the Follower'ſtand at the laſt Arrow, and let 
the Leader go on with the Chain, and ſo 
place his Staff, that it and the two Stations 
are in one right Line; then in the Place 
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of the Staff put down an Arrow, and go 
on; always directing himſelf to place his 
Staff, and conſequently his Arrow, by the 
two Stations. | ge 

When you have continued your Length, 
till you have nearly loſt Sight of the fartheſt 
Station, ſet up another Station-ſtaff in the 
place of the laſt Arrow, and-go on to conti- 
nue by the two neareſt Stations, 

But withal take this Caution, That it is 
not ſafe. to continue Lengths very long, 
when the Stations are near one another. 

Laſtly, When your Length is very great, 
having meaſured nine Chains, let the Leader 
go on and ſet his Staff down at the Tenth ; 
now let the Follower put his Staff in the Place 
of the Leader's, and give the Leader the 
nine Arrows, and then go on. But obſerve 
to enter in your Field-Book theſe ten Chains, 
and never truſt to your Memory, And if 
your Length conſiſts of ten Chains more, 
work as before, and enter 20 Chains, and 
ſo on. . reg ff ig 6s 
For a Shift, the Surveyor may perform 
many Works with the Chain ; but this at 
beſt is both laborious and tedious, the only 
Inſtruments for Surveying all manner of 
Lands both great and ſmall in all Caſes, bein 
the Theodolites before- mentioned; yet left 
there ſhould ſometimes be an abſolute Ne- 
ceſſity for taking the Poſition of a Line by 
the Chain when other Inſtruments are want- 
ing, we have here added the Method of 
taking an Angle therewith, 


In 


. 

In order to do this, provide three round 
Sticks, very ſtrait, and about four or five 
Foot long. And if you were to take an 
Angle as D BC (Fig. A) firſt place one Stick 
upright in B, and there hold one End of the 
Chain, and let your Aſſiſtant carry the other 
End and another Stick towards C, and dire& 
him to move Side-ways, till the Stick held 
upright at E, be exactly in the right Line 
BC, where let him leave it. 


Then let him take the End of the Chain 


and move towards D, and, as before, direct 
him to plant the third Stick upright in the 
Line BD at F. 

Then meaſure the Diſtance EF in Links 
and decimal Parts of a Link, if leſs than one 
Chain, and enter them in the Field Book : 
So if the Diſtance EF were 94 Links and 
7 Tenths of a Link, they might be enter'd 
thus, o 947 arts denoting o Sextants, 947 
Parts. . | 

In this Work great Care ought to be taken, 
that the Sticks be as ſtrait as a Workman can 
ſhoot them with a long Plane ; and that they 
are planted either exactly perpendicular, or 
at leaſt ſo that the Sticks planted at B and E, 
and the Mark C may be exactly in the ſame 
Plane, and alſo the Sticks B and F, and the 
Mark D in another Plane. | 

But becauſe it is very difficult to erect a 
Stick exactly perpendicular, it will be eaſier 
to perform the latter; thus, plant the Stick 
as nearly perpendicular as you. can; then 
move your ſelf backwards towards G, the 
farther the better, till your Eye, the Stick 
+ | at 
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OT. 
at B, and the Mark at C, are all in one ſtrait 
Line, there ſtand and direct your Aſſiſtant 
to plant his Stick, ſo that the Stick at B 
exactly cover it from the Top to the Bottom. 
But if it ſo happen, that you cannot move 
backwards at all towards G; then having 
planted the Stick at B, as upright as you 
can, let your ſecond Aſſiſtant move forwards 
towards C, and let him there direct your firſt 
Aſſiſtant to plant the Stick at E, ſo that it 
exactly cover the Stick at B, while you direct 
him to place it in a right Line with the Stick 
B and the Mark at C; and the like Caution 
muſt be uſed in planting the Stick F. Ne- 
vertheleſs it will often happen ſo that the Mark 
at D may be a little ſhifted, and in this Caſe, 
Time and Trouble may be a little leſſened; 
for having planted the Stick at F nearly in a 
true Poſition, move forwards towards D, 
and direct your Aſſiſtant to incline the Stick 
at F, ſo that it exactly cover the Stick at B, 
then returning to B, direct your Aſſiſtant at 
D to place the Mark in a right Line with the 

Sticks B and F. | 
B.t, ſecondly, if the Line EF be longer 
than the Chain (as in Fig. B) lay out a Sex- 
tant; thus while the Chain was laid from B 
to E, ſet down an Arrow at H 5;o Links; 
then let your Aſſiſtants hold the Chain's Ends 
at H and B, while you with the Middle in 
your Hand, laying both Halves ſtrait; ſet 
down an Arrow at I, and fo conſtitute the 
Equilateral Triangle HBI; and therefore 
have thereby laid out the Angle HBI a 
Sextant. Now the Chain's End ſtill held - 
| 7 


L 3 J. 
B, ſtretch it through the Point Ito K, where 
alſo ſet down an Arrow ; laſtly, meaſure 
KF in Links and decimal Parts of Links, 
which ſuppoſe to be 76 Links and 4 Tenths ; 
and then ſhall be entered in the Field Book 
15764 implying one Sextant and 764 Parts. 
In like manner, if - the Angle were more 
than two Sextants (as in Fig. C) then having 
laid off the Sextant H BI, let your Aſſiſtants 
hold the Ends of the Chain at B and I, while 
you with the Middle of the Chain in your 
Hand ſet down an Arrow at L, conſtituting 
the Sextant IBL ; and then as before, the 
Chain being ſtill, held at B, lay it through 
L, and at the other End M, ſet down -an 
Arrow ; laſtly, meaſure M O, which ſup- 
poſe to be 43 Links and 5 Tenths, and then 
enter in the Field Book 2* 435, that is, 2 
Sextants and 435 Parts. "I 
If you would continue a ſtrait Line, ſignify 
it by entering in the Book 3* O0; that is, 
3 Sextants. 
If an Angle be external, and ſo contain 
more than three Sextants (as in Fig. D) let 
one Aſſiſtant hold one End of the Chain at 
B, and let the other Aſſiſtant ſtand with the 
other End of the Chain at E, and there hold 
a Stick, ſo that E, B and C, are in the ſame 
Plane as before taught, and alſo plant a Stick 
at F, ſo that the Sticks B and F, and the 
Mark D be alſo in the ſame Plane. Then 
meaſure the Angle E B F as already taught, 
and to it add three Sextants, and ſo will the 
Sum be the Meaſure of the external Angle 
CBD. So if the Angle GB DD be o- 947s 
en 


Fae]. 


then will the external Angle CB D be 3947. 
But if the Angle GB D be 1* 764, then the 
external Angle CBD will be 4 764. And 
if the Angle GB D be 2* 435, then the ex- 
ternal Angle CB D will be 5* 435. 

Now to plot any of theſe Angles thus 
taken (ſuppoſe that in Fig. A) chuſe ſome 
Line divided into 1000 equal Parts, and with 
this Line deſcribean Arch E R, and lay there- 
on from E to F 947 equal Parts and draw 
BD. | 

And if you would plot the Angle taken 
in Fig. B, from B with the Length of the 
divided Line, deſcribe an Arch EF, and 
lay thereon the Length of the divided Line 
from E to F, and afterwards 764 Parts from 
K to F, draw the Line BF D, and you will 
conſtruct the Angle required, 

Apain, if you would plot the Angle of 
Fig. T, then as before, with the Length of 
the divided Line, deſcribe the Arch EO, 
and thereon lay EP, PM, each equal to the 
Radius ; and afterwards lay 435 equal Parts 
from M to O, draw BO; and you have the 
Angle required. | 

Alſo if you would protract an Angle 
greater than three Sextants (as the external 
Angle CBD in Fig. D) firſt continue the 
Line CB, then from the Angle ſubtra& 
three Sextants and make the Angle GBD 
equal to the Remainder. | 

Angles about Gardens or Buildings may 
be taken with Rods of 5 and 10 Foot, and 
laid down in all reſpects as with the Chain, 
but are no ways fitting for large Plans. 

f 


n 


9 


Fig. 


, 


VEE ES SS „% „ „„ „„ „4 ce 


FFP M ‚‚‚ P 


* 


„ p EA 1 


[ 45 ] 
If the 8 r have only a Chain, and 
hath drawn his Plan, and would draw there- 
on a Meridian Line; he may do it thus 
Exactly at Twelve a Clock, mark the Sha- 
dow of ſome upright Object, as the Corner 
of a Houſe, or ſome ſtrait Tree, or your 
Staff ſet upright ; then plot this Line on your 
e and it is a. Meridian Line. | 

Or thus In a Night when the Pole-Star is 
to be ſeen, place your ſelf ſo, that your 
Eye, the Pole-Star, and ſome upright Object 
as the Corner of a Houſe or ſtrait Tree, be 
in one ſtrait Line; then plot the Line from 
E. Feet to the upright Object, and it will 

e a Meridian Line. 

Indeed the Pole- Star moves round the 
real Pole; but at ſo ſmall a Diſtance from 
it, that in thig Caſe the Variation may be 


2 


rejected. N. | 

However,. you ma obſerve chat the Pole- g 
March and Sentemlor at 12, 1 

Star is full April and-Oftaber at 2, | _ 

North about I May and November at 4, 

the 20th Day Tun and Decomber at 6, 

of July and January at 8, 

Auguſt and February at 10 

a Clock either Morning or Evening; al- 

ways increaſing nearly 2 Hours for every 

Month. 

Therefore if the Obſervation is made about 
theſe Times, the Variation will be very in- 
eannderable. 

Alſo obſerve, That 3, 6, or 7 Hours be- 
fore or after theſe Times, if the Pointers are 

i to 


i ol 
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Weſtward © of the Pole then the Vari- 
ation by the Star is about 3 Degrees and a 
Half ST and this Variation is 
the greateſt, Fe $i | 


to — vnde 


Note, the Pointers are the two hinder 
Wheels of 'Charles's Wain, which are ob- 
ſerved to be always in a direct Line with the 
Pole-Star. ee ee =: 4 
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To Caſt up th CUNTENTS of 

LAND, with the Method of 
reducing Irregular Curves to 
Strait Lines. 


— 


readily caſt up thus: Take every 
Baſe and every Perpendicular of 


onal of every Trapezia, in Links, eſteem- 
ing every Chain 100; in every Trapezium, 
multiply, the Sum of the Perpendiculars by 
the Diagonal ; and in every ſingle Triangle, 
the Baſe by the Perpendicular ; then add the 
ſeveral Products together : Then from the 
Right Hand make a Daſh between the fourth 
and fifth Places, and another between the fifth 
and fixth ; then halve. the Figures to the 
Left Hand of the Dathes, and ſo will this 
half be Acres. If an Unite remain, that 
Unite is an half Acre or two Roods; and 
if the Figure between the Daſhes be five or 
more, take five from it and account it ano- 
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HE Contents of any Field may be 


every Triangle, and every Dia- 
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ther Rood : Laſtly, multiply the remaining 
Figure © between the Daſhes by 8, and to 
the Product add the Tens to be carried from 
the Fourth Figure, and you have the Perches. 
If any Perſon is ſo curious, as to eſteem the 
Decimal Parts of the Perches, they will be 
the Product made by multiplying the Figures 
to the Right-hand of the Daſh by 8. So in 
Fay 14 the Operation will be thus. 


313 = AC 214 = KL FG = 418 
612 = DE 396 = HI AH = goo 
925 610 | 376200 
7265 = BF 500 =FM 


462 5 305000 


1850 | 
647; 670625 
905000 
670626 | 378500” 
is 
1. 75 
Anſwer, 6: 3 


Here half 13 gives 6 the Acres, = one 
remaining is 2 Roods ; then the 5 between 


the Daſhes gives another Rood; and ſo the 


whole is 6 Acres and three Rande ; and be- 
cauſe there is but one Ten to be carried from 
the fourth Place, and that after the 5 is taken 
out of the fifth, there remains nothing, chere 
is 12885 one Perch, 
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* like manner if the whole Sum of all the 
A 
17/4 5364 (8.2.36 
Produ 111912765 (the Con- J. 3.34 
be )10[514321C tent is ) 35 1. 03 
8143764 4.0.35 


So if the Sum of the Produdts be 4117163544 
the Content is 20. 3. 210832. But 
Method muſt be only uſed when the Fi igure 
is reduced to Triangles and Trapezias. 

It may not be improper, to add in this 
Place, the Manner of caſting up ſuch Fields 
as conſiſt of many ſmall Breaks in the 
Hedges; without reducing them to a Nu 
titude of Triangles; e.g 

Let Fig. 17. be ſuch a Field, übe 
NM. fone one of the longeſt Sides ; then 
lay the Edge of a ſtrait Ruler from M, one 
of the Angles at the End of NM, to G the 
next but one; holding the Ruler thus faſt, 
take with a Pair of Compaſſes the Diſtance 
from L to the Edge of the Ruler, and with 
this Diſtance let one Point of the Compaſſes 
move gently cloſe to the Ruler, while the 
other Point traces out a Line parallel to it, 
and croſſes N M in 5 Now draw GQ, and 
it will reduce that Side of the Figure, 
which was bounded by the two Lines MI. 
2 to another bounded by G Q one- 

le Line only. 
n like Manner Q G being produced and 
a Ruler laid from G to E, carry the Di 5 
of F from the Ruler parallel to it, till you 
croſs An in K. Secondly, Lay a Ruler 
E from 
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from K to the next Point D, and carry the 


Diſtance of E, the laſt Point from the Ruler 


parallel to it, till you croſs MG in H. 
'Thirdly, Lay a Ruler from H to the next 
Point C, and: carry the Diſtance of D, the 
laſt. Point from it, parallel, till you "croſs 
M&G in I. Laſtly, Draw IC, and the Side 
GC which confiſted of the four Lines G F, 
FE, ED, DC, will be reduced to the Side 
IC, conſiſting of one Line only. And in 
like manner we might proceed if the Lines 
were never ſo many. | Ben 
And thus laying a Ruler from C to P, 
draw PO; and in like manner AQ. So 
will the ten- ſided Figure be reduced to a 
four- ſided one, and ſo may be caſt up by 
one Multiplication only. The Practice of 
this will be render'd vaſtly eaſy by help of a 

arallel Ruler. | FURTS; 
Provide a Plate of thin Braſs in form of an 

Arch of a Circle; near whoſe Ends let there 
be drilled ſmall Holes, through which ſtring 
it with a very fine Hair, Being thus pro- 
vided; when a Hedge as GC bends in and 
out in ſeveral Places, and thoſe Bends con- 
tain very ſmall Spaces, lay the Hair over it 
length-wiſe, ſo that the Quantities cut off 
from the Figure thereby may be equal to 
thoſe added to it; and with your Protracting 


. = 


Pin near the Ends of the Hair make two 


Marks, through which .draw a ftrait Line, 
and ſo will this irregular Side be reduced to 
a regular one. And here we may obſerve 
chat in very ſmall Bends, by the Wye, we 
judge better than we can by he Com 
. 1 _— 


ſſes. 


» EY 
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| Laſtly, if Hedges conſiſt of large Cur- 

vatures (as in Fig, 18, 19.) chuſe out ſuch 

Points, and ſo many of them, that right 
Lines drawn from Point to Point, may vary 

the Quantity by ſuch Quantities only as may 
be Seed And 5 your Hair will be 

a ready Aſſiſtance. 
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o the Laying out or Dividing of 
L A ND. 


HEN any, Number of Acres, 


cout, it is convenient to reduce 
4 en to EE Links, which may 


0 > 
If the Roods are 2>add4 80S to the Per- 


120 


ches, and to ths Sem. annex 4 Cyphers- 
Divide this laſt by 16, and write the Quotient 
Figures, if they be 5, after the Acres, 


But when the Quotient Figures are but 


J Porte te ed after the Acres, 


oy then the Quotient Figures; and ſo will 
you have the 2 5 l VIV 
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Ex. I. 


Roods and Perches are to be laid 
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1 Ee Net 
Ex L Reduce 7 2 24 ſure Link. 
24 
8. 


55 16)1040000 25 
9 


Anſwer ee 


: A. R. P. 
Ex. JN: Reduce 5 0” vel fquare Links, 
* 16)110000{6875 : 


Anſwer 70687 5 


| in N. N. 
km Reduce 7. 0 o en, Links. 
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Anſwer 700625 
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The Problems of aging out Lands, As 


met within Practice, are in Number 3. 


For, either the Partition Line l 


to oe * to =" other Line — 


TI 54 1 

or to paſs through ſome Point aſſigned in the 
Fence, or to pals through ſome | Point _ 
ed within the Band. | | 

In the Solution of each of theſe, I chuſe 
an Arithmetical Approximation rather than 
a Geometrical Conſtruction ; for Reaſons 
ſufficiently . known + to. thoſe who have 


| FR 


P.RO B. I. 


Let it be n to cut off towards AB, 
Fig. 14, 8 Acres, 3 Rods," 18 Rerches, 
by a Line 67,008 parallel to A B. 


IRST draw parallel to AB a Line CD 
by gueſs, an then caſt up the Content 
of the Figure CPH G, which ſuppoſe to 
"a 772575 _ Links, which is leſs than 


8 3 18, or 986250 ſquare Links, by 
113675 ſquare Links, which ſhews, that the 
Partition Line is more towards K. 

Now divide the Exceſs 113675, by 965, 
the Length of CD in Links, and at the 
Diſtance of 118 Links the eee draw 
E F parallel to CD, and it will be ſufficiently 
near the Partition Line required. 

But if by Curioſity you are led to correct 
the Variation, you may conceive CD to be 
4 Line given in Poſition, and 14967 5 ſquare 
Links, to be the Quantity to be cut * and 
EN ————_ drawn by gueſs, this 00 


Dong is Sh 15130 Sto 01 1.6189 20 


—_— 


"i > 4 But 


LI 


But if the Line CD had cut off the Quan- 


tity CDH greater than that required, 


then the. Partition Line had been more 


towards 'G H, whoſe Diſtance from CD 
would be found as before, by dividing the 
Difference by the Length CD. 


PR OB. II. 
1 | | | 
To cut off 5 o 35, towards. L, Fig. 


. M61 
TD Educe the given Quantity 5 0 35 to 

ſquare Links, and they will be 521875, 
Then draw LV, forming the Triangle 
VL W, which being caſt up amounts to 30800 
ſquare Links, which is too little. 


% » 


To the next Angle draw. VM, forming 
the Triangle VLM, which being caſt up 
will be found to amount to 297632 ſquare 
Links, which added to the Triangle V. LW, 
you have 328432 ſquare Links, the Content 
of the Trapezium V W EM, which is ſtill 
too little. 1 r 

To the next Angle draw VP forming 
another Triangle, whoſe Content 403850 
ſquare Links added to 328432, the Content 
of the preceding Figure, gives 732282 ſquare 
Links, which is more than the required Quan- 
tity by 210407 ſquare Links; therefore the 
Partition Line paſſes between P and M. 
Divide the Excel by 497, half the Length 
E 4 . 
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{ a6 
of VO the Perpendicular in Links, and la 
423 the Quotient from P to N, and fo ſhall 
VN be the true Line of Partition. | 


PRO B. . III. 


C-*% ©» 
To cut off 7, 3 13 towards B from a 


Line paſſing by the Point A. See Fig. 16. 


TT may be thus performed: Conſider 
through which two Sides the Partition Line 
will paſs. Reduce the Figure to a Trapezium, 
ſtill retaining thoſe Sides, as taught in Pa 
49: Which divide by a Line through 
aſſigned Point A. 5 
0 1 becauſe this Method is tedious, and 
depends on the Concourſe of many Lines, 
and though we ſhould uſe Numbers, we 
ſhould little mend the Matter, and indeed 
is often impoſſible to be perform'd by one 
fingle Line, it may not be amiſs to ſhew 
how to do it by two Lines. r 
From A to any two Angles H and B, 
draw the Lines AH, AB, forming the 
Triangle AHB, which being caſt up, 
amounts to 3 38000 ſquare Links leſs than 
the Quantity required. + g | 
To the next Angle C draw A C forming 
the Triangle A B C, which being caſt up, 
amounts to 322500 ſquare Links, which 
added to the Triangle AH B, gives 660500 
ſquare Links, which are ſtill Jeſs than the 
Quantity required, a Fe 
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To the next Angle F draw AF, forming 
the Triangle A CF, whoſe Content 280800 
ſquare Links added to the preceding Tri- 
angles AHB ABC gives 941300, which 
exceeds the Quantity required by 158175 
ſquare Links; now divide this Exceſs 158175 
by 292, half the Length of the Perpendicu- 
lar EA, and lay the Quotient 541 from F 
to D, and draw AD, and fo will the Lines 
HA, AD be the Partition required. 


en 
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T he Uſe of the Theodolite exempli- 

fied in Surveying ſeveral Par- 
cels of Land lying together, with 
the Form of a Field-Book. 


— 
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FT ER a general Deſcription of 
Inſtruments and their Uſes, ſome 
practical Examples are neceſſary to 
illuſtrate and explain the particular 

Varieties which often occur. 

The following Example I have handled 
in the ſame Method which'I myſelf practiſe. 
The Inſtrument which I uſe is a Theodolite 
numbered on the Limb r es Left to the 

Right, and in, the Box (which is fixed to the 
Index) EI Was. the Eye being ſup- 

poſed in the Center. | | 
The Chain, the Off-/et-Staff, the Arrows, 

Nc. are 1s deſcrib'd in the third Section. 

The Field Book I divide into three Co- 
lumns. The middlemoſt contains the ſeve- 
ral Lengths taken by the Chain, The outer- 
1 moſt 


, 
a> 
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moſt Columns contain the ſeveral Off. ſets, 


and the Deſcription of the moſt remarkable 
Objects, which are to be met with in the 
Survey. } 

By the Mark © I denote a Station.; by 4 
I denote an inſide Angle; and by 7 an out- 
ſide Angle; by (B) I denote a Bearing, by 
Int. I denote cutting a Hedge by the Chain; 
by ag. I denote ſome remarkable Object on 
the farther Side of the Hedge. Theſe Sym- 
bols I have uſed inſtead of Words, becauſe 
they conſtantly fall in the Way; but other 
Objects which ate more my met with, I 
expreſs by Words. 

Being thus provided, in the firſt Page of 
the Field- Book, near the Top, TI enter the 
Title of my Survey : Then having fixed my 
* ex in To convenient Place, as A 

in at, I enter in the middle Column 
Or. 1. denoting the firſt Station. 

Here may be obſerved, that I always 
a to work in a Lane, as often as Oppor- 
tunit) preſents. 

My Inſtrument being planted at A, I ſend 
a Station Staff forwards in the Lane as far as 
I can ſee diſtinctly, the farther the better, 
r to (B gI⁰νf and when I work in the 

and, I ſend a Station · Staff to the next 
eminent end in the Hedge, or even to the 
farther End of it, if the Line from the In- 
ſtrument to the Staff be not at too great a 
Diſtance from the Hedge, fo as to cauſe 
Off- ſets greater than a Chain, ora Chain 
and a half, or thereabouts. For , Off-ſers 
* too great, produce ſome Uncertainties. 
2 "FM 
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I ] 
Firſt then, I obſerve the Bearing of the 
Line AB, thus, the Flower-de-luce in the 


Box being towards me, I direct the Sights | 
to B 3, and then find the Needle cut 3279, 


which I enter in the middle Column under 
© 1. thus, B 327. 

Note, By the Inſtrument uſed in this Ex- 
ample, the Bearing is accounted from the 
North, Weſtward quite round to 3609. 


The Obſervation being made of the Line's 
Poſition, which I am about to meaſure, the 


next thing is to lay the Chain from this Sta- 

tion A in a right Line towards the next Sta- 
tion Bg ; which being done, I let it lie, 
till I have entred the Occurrences in this 
Chain's Length, viz. I meaſure the Diſtances 
of the Chain from the Brow of each Ditch; 
which I enter in the outſide Columns, that 
on the right Hand of the Chain in the right 
Hand Column, that on the left in the left 
Hand Column, and alſo the Natnes of the 
Perſons who own theſe Lands abutting ; or 


if theſe Lands are ſome of thoſe which I am 


about to ſurvey, I enter the Names of them, 
and in all Caſes expreſs to e Land the 
Hedge belongs. 8 

Theſe aue I ſhall not repeat, though 
I ſhall ever mike uſe of them; but if I uſe 
any other, I ſhall lay them down the firſt 


time I meet with them in this Example, but 


not afterwards. 
Firſt then, I enter o in che middle Column, 


and 20 in the right Hand one, and 20 in 
the left, denoting, that at no Diſtance, or 
at the Iuſtrument, the Ditch on * 
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Hand is 20 Links from the Chain, and that 

on the left alſo 20. In the right Hand Co- 
mn I write HWilkam Wary's Land, Hedge to 
ary ; and in the left, Lord Title's Land, 

Hedge to. Lord; becauſe the Land and Hedge 
on the right is Wary's, and that on the left 

my Lord's. 


I Hong os to 4, I am right againſt the 
South He 


ledge of Hazle Spring, and alſo of. 


Woodfield, and there find the Diſtance from 
the 'Dnch on the right Hand to be 25, and 
on the left to be 20, and that afterwards the 
Hedge on the right Hand belongs to Hazle 
Spring, and on the left to Moodſiald. There- 
fore I enter in the middle Column 65, and 


in the right Hand Column 25, ag. Hedge 


on Hazle Spring, Hedge to Spring; and in 
. ag. Hedge on Woodfield, Hedge 
8 Here may be obſerved, that I always 
meaſure theſe Off- ſets or Diſtances of the 
Chain from the Hedge (with my ten Link 
Staff, which J therefore call, my Of</et-Staff) 
petpendicular to the Chain, and ſo far till 1 
come to that Brow of the Ditch, which is 
farcheſt from the Stem of the Hedge: And 
chat here hy the Brow of the Ditch, I mean 
the determined Diſtance of fve Links from 
the Stem of che Hedge. And in order to 
lay this Staff perpendicular to che Chain, it 
would be convenient to have two Pieces at 
dne End of it at right Angles, like the 
Squares uſed on a Drawing- board; and theſe 
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be made to fall into the Staff, by Springs 
like a Claſp-Knife. 

Having entered my Obſervations in my 
firſt Length of my Chain, I obſerve what 
Place of the Ground is exactly under the 
Center of my Inſtrument, by dropping a 
Muſquet Bullet; then I remove my Inſtru- 
ment, and in that Place fix, as upright as I 


can, a Station. Staff, and then W with | 


the Chain. 

And 1 in the ſeoone and: third 
Lengths of the Chain I meet with no ſenfible 
Turns in the Hedge, nor other material Oc- 
currences, I go on to lay it a fourth Time, 
and there againſt 45 Links I find a Bend in 


each Hedge; where on the right Hand the 


Brow of the Ditch is 30 Links diſtant from 
the Chain, and on the left 40; therefore in 
the middle Column I enter 345 (denoting 3 
Chains 45 Links) and in the right Hand Co- 
lumn 50, and in the left 0. 

And here may be obſerved; that I take 
Off-ſers only at each End vf ſuch Parts of a 
Hedge, as fun very nearly ſtrait, omitting 
the intermediate Parts; ſince when the Ex- 
treams of a right Line are given, that right 
Line itſelf is alſo given: So here, though 

the Diſtance of the Hedges from the Chain 
i a and b continually vary, yet I only 
take the Off-ſets'at a and h, ſince theſe are 
ſufficient. But when the Hedge runs on 
with a continued but irregular Curvature, I 
take Off-ſets at every Chain or half Chain's 
Length, or perhaps oftner, 'as the Thing 
requires. But when the Curvature is oh. 5 
| 2 


8) 


I take its Extremities by Off ſets, and ex 
Preſs its Nature by a Sketch, in the outſide 
In going on from h towards B, when I am 
come to c, the Chain touches the Brow of 
the left Hand Ditch, againſt 20; then I ask 
the hindmoſt Man, How many Arrows he 
hath ? he anſwers 5; then I enter in the 
middle Column 520 (denoting 5 Chains 20 
Links) and in the left Hand Column oo, 
denoting that the Brow of the Ditch is at no 
Diſtance from the Chain. The Chain till 
lying againſt®4o' Links, I find a Bend in the 
right Hand Hedge, where the Ditch is 
diſtant from the Chain 30 Links. 
Now it may be obferved, that I frequently 
ask the Follower of the Chain, and alſo the 
Leader, How many Arrows they have? 
eſpecially when J am about the Off-ſet or 
other Occurrence, partly to know the Num- 
ber of the Chains, and partly to prevent the 
Loſs of an Arrow; for this always raiſes a 
Doubt of the Length, and muſt be removed 
before we proceed; and leſt when a Stick 
is dropp'd, another may be pick'd up in its 
Room, I always give my Arrows ſome Marks 
of Diſtinction. der N , e 
If the Sum of the Arrows in both my 
Aſſiſtants Hands are leſs than nine, then the 
laſt Length muſt either be re-meaſured, ſince 
it's doubrful, or elſe the Surveyor muſt ſtep. 
it, and thereby diſcover which, dropt it: 
And this, with a little Practice, he will eaſily 
do by counting his Steps, and uſing himfelf 
to ſtep about the ſame Diſtance each Step 1 
8 : an 


[6]: 

and by looſing a Button of his Coat when he 
hath gone as many Steps as (by Experience he 
knows) carry him the Length of a Chain, 
And hence he may know exactly the Num- 
ber of the Chains, though he cannot perhaps 
find exactly the odd Meaſure. But the Num- 
ber of Chains is ſufficient, becauſe the Error 
1 21 dropping Arrows always falls in whole 
ains. | 


In like manner at the Length of juſt g00, 


becauſe the Chain touches the right Hand 
Ditch, and is diſtant from the Bend in the 
left Hand 40 Links, I enter in the middle 


Column 80o, in the right Hand Column oo, 


and in the left 40. 


= 


Then I continue on to my Station Staff at 


Bs, which I find to be at the Length of 825, 
where, becauſe there is no Bend in the Hedge, 
nor other material Occurrence, I enter 825 


in the middle Column, and under it I draw. 


a Line, denoting that this Length, and all 


the Occurrences therein, are obſerved and 
entered in the Field Book. 8 1 
Since I have endeavoured to be plain and 
eaſy in this firſt Length; ſo ſhall I, in the 
following Part of this Example, be as con- 
Ciſe as I can, unleſs where I meet with Mat- 
ter not before ſpoken of; referring the 


Reader rather to tlie Field Book and Expla- 
nations, chan tiring him with Repetitions. 
Being come to Bs, I there ſo plant my 
Inſtrument by Help of my Bullet, chat its 
Center is directly over the Hole, which the 
Station Staff ſtood in; and I ſend my Station 


Staff 


—— 
Staff forwards, as far as I can conveniently 
ſee it as ro C. | 
Now with the Beginning of the Degrees 
towards me, I dire the fixed Sights back 
to the Staff at A, and then ſcrew the Inſtru- 
ment faſt* And then with the Flower-de- 
luce towards me, I direct the Index to the 
Staff at C, and there find, that the End of 
the Index next me, cuts 202 45ʃ, and the 
South End of the Needle points at 304 15/. 
Therefore J enter in the middle Column of 
my Field- Book, © 2, and under it L 202“ 
450; and next under this B 304? 15“; de- 
noting, that at the ſecond Station, the An- 
gle made, is 2029 45/, and the Bearing of 
the ſecond Length is 304 15. | 
But before I proceed, I examine theſe 
Numbers thus: To the Bearing of the laſt 
Station 327, I add the conſtant Number 
180, and from the Sum 5079, I ſubtract 
the preſent Bearing 3049 15/; and find the 
Remainder 202* 45/, exactly equal to the 
Or elſe, to the Angle 202 45/, I add the 
preſent Bearing 304 15/3 and from the Sum 
9307 ſubtract the conſtant Number 180, ſo 
ſhall the Remainder 327® be the Bearing of 
the laſt Length exactly, as taken at the laſt 
Station, = By e — 4 
And this Operation I place in the outſide 
Column againſt the ſame Angle and Bearing, 
to ſignify, that the Angle and Bearing have 
been compared, and do agree. Dx 
But if theſe: Numbers thus compared, do 
not agree, the * Angle and 9 


mu 
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muſt be. examined and corrected ; and if, 


after ſuch Examination, they do not agree, 
there is an Error in the laſt Bearing, which 


may be taken again; thus, | 
The Inſtrument ſtanding in the ſame Place, 


I direct the Index, the Flower-de-Juce _ 


from me, to the laſt Station-ſtaff at A; an 
then will the South End of the Needle point 
at the ſame Degrees which it did when the 
Inſtrument ſtood at A, and the Index was 
directed to Bs. | a 
Having thus taken, entered and examined 

the Angle and Bearing, I proceed with my 
Chain, and find the Lengths and Occur- 
rences to be as you ſee them in the Field- 
F f 5 

Then fixing my Inſtrument, as before 
taught at C; I ſend my Station-ſtaff forward 
to D, and obſerve and enter, and prove the 
Bearing and Angle at C; and then ſtretch- 
ing my Chain towards D, I find at the 
+ Length of 250, a Gate on my right Hand, 
and at 260, at the Diſtance of 10 Links, the 
Corner of Hazle-Spring. Therefore in the 
middle Column I enter 250, and right againſt 
it, in the right Hand Column, I write Gate; 
Again, in the middle Column, I enter 260, 


and right againſt it, in the right Hand Co- 


lumn, 10 Corner. And then proceed to the 
Station-ſtaff at D. 
Having finiſhed the Length -CD, and 
fix*d the Inſtrument at the fourth Station D, 
I do not go up the Lane towards E, but 
turn off towards L; in order to cloſe in 
Hazle Spring and Spring Cloſe ; always ob- 
| y | erving 


1 
fſterving this Law, viz. Never to make 4 
Tour greater than Neceflity requires, but 
always to cloſe as often and ſoon as poſſible. 
Therefore having ſent a Staff to L; I ob- 
ſerve, enter and prove the Angle and Bear- 
ing WD, 517-4 ©" | 
Here may be obſerved,. that when I came 
to K in the firſt Length, the Hedge on the 
left Hand belonged to Woodſield, and not to 


the Lane ; and therefore I entered in the 


left Hand Column, Hedge to Field; and ſince 
this Note, the Hedge on the left Hand hath 
continued to belong to the ſame Woodfeld :, 
therefore I have not repeated that Occur- 
' rence. . But in going from D to L, at the 
Length of 15 Links, I am againſt the Cor- 
ner of Long Mead, and 10 Links diſtant 
from it, and then the Hedge belongs to 
Long Mead. Therefore after © 4. 7 259 
20, B 2619 10, I enter in the middle Co- 
lumn 15, and on the left Hand 10 Corner, 


then on Long Mead, then Hedge to Long 
Mead. 


But becauſe on the right Hand we have | 


ſtill Hazle Spring, and the Hedge is till to 
the Spring, and becauſe theſe have been 
always on the right Hand fince I firſt enter- 
ed them ; I go on without any farther Re- 
mark, till I meet with a different Occur- 

rence. Ve . 
Being come to L, I obſerve, enter and 
prove the Bearing and Angle, and then 
proceed to M. At M I obſerve and pro- 
ceed in like Manner to N. But at N, the 
ſeventh Station, inſtead of going on in the 
| 3 Lane, 


. 

Lane, I proceed to cloſe in Hazle Spring, and 
97875 Station- Staff to O in Spring 
oſe. | 8 

Therefore at the ſeventh Station N in the 
Lane, having obſerved, entered and proved 
the Angle MN O, and the Bearing of* the 
Line NO, and directed the Chain from N 
towards O; I find the Chain cuts the Brow 
of the Ditch at 10 Links diſtant from N; 
therefore in the middle Column I enter 10 
Int. denoting the Chain's interſecting the 
Hedge, and before I write In Spring Cloſe, 
denoting that the Land we are in is called 
Spring Cloſe ; and in the right Hand Column, 
but the next Line, 1 write Hazle Spring, and 
under this, Hedge o Spring, denoting that 
the Land on our right Hand is Hazle Spring, 
and that the Hedge belongs to the ſame. 
Then I proceed to obſerve, meaſure and 
enter thofe Occurrences as they are found in 
the Field-Book, till I come to Oo. 

At O, I obſerve, enter and prove, and 
proceed as uſual towards Q; noting that at 
the Length 720 the Chain did cut the Hedge 
in the very Corner of the Fence; and there- 


fore enter in the middle Column 720 Int. 


and in the right Hand Column oo Corner, 
and then in the middle Column I write, In 
William Wary's Land; and fo proceed to Q. 
Being come to Q, the ninth Station, I 
ſend a Station - Staff towards A; and then 


obſerve, enter and prove my Angle and 


Bearing; and ſo proceed with the Chain, 
entering all Occurrences, as in the Field 
| Book, till, coming to the Length $30, > 


find myſelf right againſt the Corner of Haz!: 
 Sþpring, and 43 diſtant from it; which being 
entered as you ſee in the Field Book, Iwrite 
in the middle Column * Cloſe- Hazle-Spring, 
denoting that the Extremity of this Off. ſet 
co-incides with the firſt Off-ſet taken to Hazle 
Spring. | | 

Having thus compleated Hazle Spring, I 
return to N, my Station in the Lane, ac- 
cording to that general Law I always ob- 
ſerve, of working in a Lane, and according 
to that Law of cloſing as often as poſlible. 

Now, it I turn back the Leaves of my 
Field Book, I find the Station, immediately 
before my coming into Spring Cloſe, was by 
Number the ſeventh. Therefore, in my 
Field Book, I enter © 7. 

But here may be obſerved, That whenſo- 
ever I deſign to return to the ſame Station, 
before I left it, I cut a Turf from the Hole 
where the Staff ſtood, or leave ſome other 
Mark, whereby I may exactly find it again 
readily ; and in the Field-Book to the Mark 
©, I prefix the Letter R: by which, and 
the other concomitant Notes, I readily diſ- 
cover the Number of the Station. 

Having now planted: my Inſtrument a 
ſecond time at N, and ſent a Staff for- 
ward to R, I obſerve the Angle MNR, 
made by the Line NR, I am next about to 
meaſure, and the Line MN, that which 
meaſur*d immediately before I came to N 
the firſt time. | 

And this I always make a conſtant Law, 
viz, To obſerve the Angle with that' Line 
F'3 + which 


* 
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which was meaſured immediately before I 
came to the Station, where I took the Angle 
the firſt time. So here I obſerve the Angle 
made with MN, and not with any other as 
ON, and therefore in proving the Angle 
MNR, I uſe the Bearing of MN taken 
at M. | | 
. Now having taken, enter'd and prov'd the 
Angle MN R, and the Bearing of NR, I 

go on with the Chain towards R, entering 
the ſeveral Occurrences as you' find them in 
the Field-book, - | 

Being come to R, the tenth Station, tho' 
my Deſign is to incloſe Spring Cloſe, yet be- 
cauſe the laſt Length, continued ſtrait for- 
wards, will take the South Hedge of Long- 
Mead; in the middle Column I enter © 10, 
'L. 180, and then direct the Leader of my 
Chain to lay it right forwards by help of the 
Stations R and N; and accordingly I enter 

the Occurrences of that Length, as you ſec 

in the Field- book. We. 

This finiſhed, I return toR, and ſending 
a Station-ſtaff to S, I enter again © 10, and 
the Angle and Bearing at R, and ſo pro- 
ceed to S. [ 

And then from S to I, and ſo from T the 
12th Station to P, inclofing Spring Cloſe. 

Spring Cloſe being finiſhed, I return to my 
fourth Station at D; and then ſend a Station- 
ſtaff forwards to E, and then under © 4, ob- 
ſerve and enter the Bearing of DE, and the 
Angle CDE; and then by the Bearing of 


CD, taken at the Station C, immediately 
before I came to D, prove the Angle C DE, 


1 and 


5, | 


and proceed with the Chain, entering all 


Occurrences as uſual. 5 


Being come to E, I ſend the Station to F, 
in order to cloſe in Woodſield. Now, after I 
have obſerved and entered the Angle and 
Bearing at the Thirteenth Station E, when 
I come to prove them, I find by adding 180 
to 353® 15), the Bearipg of the Line which 
brought me to this Station; and when from 
the Sum 533 15/, I have ſubtracted 829, 
the preſent Bearing, I find, the Remainder 
to be 451 15/, a Number greater than the 
360. Now as oft as this happens, I leſſen 
this Number by 360 Degrees, and ſo will 


the Remainder be, as in this Example, 91 


15% the preſent Angle exactly. 


Then entering the Occurrences, I pro- 


ceed to F, /and in like manner from F to G, 
from G to H, from H to I, and then from 
I, the Seventeenth Station, to K, thereby 
incloſing Woodfield. 

This done, I return to E, and there be- 
cauſe I can continue my Length D E, right 
forwards conveniently, I enter © 13, L 180® 

oo/, and then go on to V. 

And then entring Angles, Bearings, and 
other Occurrences, I proceed from V to W, 
and from W to X, the 20th Station. 

Being come to X, and having entred 4 
234* 20/, and B3o7? 40ʃ, then after I have 
added 180 oo' to the laſt r 29 O, 
I find the Sum 1829 oof is leſs than 307? 
40/ the preſent Bearing: In ſuch Caſes I 
always add 360 to the Sum 182, and then 
from the Reſult, raking the preſent Bearing, 

| F4 397? 


* 
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307% 40%, the Remainder will be, as in this 


Example, 234% 20/, the preſent Angle. 
Then I proceed to Y, and from J to Z. 

Being come to Z, the 22d Station, in 

order to encloſe Long Mead, I go off to a, 


from @ to g, from 6 to y; where, becauſe 


the ſeveral Bends of the River cannot ſo com- 
modiouſly be taken without it, from y I go 
off to 9; and then from to e, from s to &, 
from & to », and from » the 28th Station, to 
g; thereby incloſing Long Mead. And then 
return to Z. 18 

Being come to Z, I find it convenient to 
continue my Length ſtrait forwards; and 
therefore under @ 22, I write L 180, and 


ſo go on to x, from » tox, from to ; and 


then in order to incloſe Butts Cloſe, I go off 
from , the 3 iſt Station, to p, and p to 6. 
Then returning to , I go on to A% the 
23d Station, and then; in order to cloſe the 
Home Cloſe, I go off to B*, and ſo then to 
Cz, and D. | : 
Returning then to Ax, Igo on to Ex, from 
Ez to F*, from F* to G?, and G: to H, the 
39th Station. * 
Being come to H-, in order to cloſe in 
Meitle Mead, I go off to I:, from I* to K*, 


from K: to L?, the 42d Poſition, . and from 


L- to Mz, and ſo is Mottle Mead finiſhed. 
Then in order to incloſe Hazle Wood, I go 
from L. to Na, from Ni to the Angle at F 


and fo is Hazle Wood finiſhed. 


Then I return to H: the 39thstation, and 
thence go to Oi, and from O: 10 Pi, the 
45th Station. | | 


* 
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And now, in order to cloſe in Hazle Field, 

I go from Pi to Q, and from Q- to T.. 

hich being done, I go from Px to Ra, 
and from R* to S*z and ſo the whole is 
finiſhed, as you find, it in the Field Book ; 
and as far as relates to the Field Work. 

It remains to ſhew, how this Work may 
be plotted without any regard to the Me- 
mory z nay, though it were furvey'd by one 
Perſon how it may be plotted by another 


who never ſaw the Land; provided that the 


Perſon who ſurvey'd it, hath ſtrictly ob- 
ſerved the Laws here laid down., And I do 


affirm, that any Method of keeping a Field» 


Book, which lays a Burthen on the Memory, 
or by which, a Perſon remote_ from the 
Land, cannot plot it, is imperfect, and ought 
not to be practiſed, | cM 
But it may not be improper, to advertiſe 
the Reader, That there is one Thing abſo- 
| lutely neceſſary to be taken Notice of, in 
obſerving with any of the foregoing Inſtru- 
ments, viz. That the Plate lie always parallel 
or very near parallel to the Plan of the 
Horizon. F 
- Secondly, He ought to allow for the Dif- 
ference between aſcending and deſcendin 
Lengths, when compared with the horizon- 
tal Length. | . 
For it is evident, That the Length mea- 
ſured up an Aſcent, or down a Deſcent, will 
be always greater than the horizontal Lengths, 
which only are the Meaſures which ought to 
be entered, either for Caſting or for Draw- 


: 


ing the Plans of any Parcel of Land what- 


4 ſoever; 


IS © 
ſoever : Since theſe: aſcending Meaſures, if 
laid down, would crowd the adjacent out of 
their Places. | 


And ſince theſe Things are required very 


frequently, many Times in going upon one 
Aſcent, and conſequently ought to be per- 
formed in the Field, in order to make a 
| — Entry in the Book; I would have the 
Practitioner be provided with ſuch a Theo- 
dolite, as will perform without Compaſſes, 
Rules, Sectors, Tables, Sc. theſe uſeful 
Practices, or without any further Obſervi- 


tions than what is required to take the Angle 


only. Such Theodolites may be made, not 


only to perform theſe, but alſo to ſhew b 
Inſpection, the Height of any ſtanding Stick 
of Timber, without any Calculation, tho? 
the Stick ſtood on level, riſing, or falling 
Ground: Or the Length of any Arm out of 
Reach; or Height of any Steeple or Hill: 
Or by it a Level proper for the conducting 
of Water; very proper for all Surveyors in 
general. | 7 

Tho' I do deſign to give you a Specimen 
of this improved Inſtrument, after this Ex- 

| ame, in all its Conveniencies, I could not 
paſs 


it by in this Place, leſt the Reader 


ſhould over-look it. 
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To protract the Obſervations con- 
tained in the preceding Field- Book. 


IRT, I draw parallel right Lines, 
as thoſe in the Scheme mark'd N &, 
repreſenting Meridians or North 
and South Lines, at a Diſtance 
from one another, not exceeding the Breadth 
of the diametrical Part of the Protractor. 
Then picking out ſome convenient Place 
to repreſent the firſt Station, as A; my 
Field-book being open before me, I lay the 
Center of the Protractor on the Point A, and 
the Diameter parallel to the Lines NS, and 
the beginning of the Degrees downwards, 
becauſe the Bearing is more than 180; then 
againſt 327 Degrees, I make a Mark with 
my Protracting Pin, to which I draw an ob- 
ſcure Line from A, repreſenting. the Chain- 
line from the Station A to the Station B. 
Then to this obſcure Line, I lay the Edge 
of my Plotting Scale, the beginning of the 
Diviſions co-inciding with A, and increaſing 
towards the next Station B, and becauſe the 


7 
Off-ſets, in the firſt Length, are taken at 
the Diſtances 65, 345, 520, 540, 800, 
825; therefore, againſt theſe Numbers on 
the Scale, I make Marks in the obſcure Line 
cloſe to the Edge of the Scale, — 

This done, I turn my Scale perpendicular 
to the obſcure Line, and apply it ſucceſſively 
to theſe ſeveral Points, and there prick off 
the Lengths of the ſeveral Off: ſets on their 
reſpective Sides of the obſcure Line; ſo at 
A, I prick off 20 on the right Hand, and 
20 on the left; at the Length 65, which is 
the next Point, I prick off 25 on the right 
Hand, and 20 on the Left; and at the next 
Point, which is at the Diſtance 345, I prick 
off 50 on the right Hand, and 40 on the 
Left ; at the fourth Point, which is at the 
Diſtance 520, Iprick off oo to the left Hand; 
at the fifth Point, which is at the Diſtance 
540, I prick off 50 to the right Hand ; at 
the next Point, which js at the Diſtance 800, 
I prick off oo to the right Hand, and 40 to 
the Left; at the laſt Point, becauſe no Off- 
ſet was taken, I lay none down. | 
And now, if Lines are drawn from Point 
to Point on each Side of the obſcure Line, 
they will repreſent the Fences as was required. 
But when the Off-ſet is oo, as in the fourth 
and ſixth Diſtances, thoſe Points, to prevent 
being over-look'd, ſhould be mark'd with a 
black-lead Pencil, or ſomething elſe, which 
may be eaſily rubb'd out again. | 

At the ſecond Diſtance, where we were 
againſt the South Fences of Woodfiela and 
Hazle Spring, with a black-lead Pencil draw 

1 WO 


1 
two ſhort Lines, cutting the Lane, to denote 
that the South Fences come up to the Lane, 
and will hereafter be of uſe in cloſing theſe 
Plots. 1 . 
HFaving thus finiſhed my firſt Length, I 
roduce it, if occaſion require from B, both 

ays, till it is as long each Way as the 
Radius of the Prolratior. Then I place the 
Center of the Protractor on B, and thereon 
turn it about, becauſe the Degrees of the 
next Angle are more than 180, till the Be- 
ginning of the Degrees of the Protrafor are 
contrary to the laſt Station A, and the Dia- 
meter coincident with A B. Then cloſe to 
the Edge of the Protractor, right againſt 
202? 45/, I make a Mark with my Pro- 
1 trafting Pin, and to it from B draw an obſcure 
| Line repreſenting the Chain Line from 
to C. | 

Then I turn the Protractor about, the 
14 Center ſtill coinciding with B, and becauſe 
= '. the Bearing is more than 180, the Beginning 
18 of the Degrees towards 8, and the Diameter 
= parallel to the Meridians; and then, if you 
have truly wrought, the Line BC before 
drawn, will meet the Limb of the Protractor 
againſt 304® 15/, the Bearing of the Line 


— - — — — 
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But if it doth not, the Line BC is not in 
| its true Poſition, and muſt be corrected be- 
wa - fore you proceed. - ws 
1:3 Or thus; The Center of the Protrafor - 
coinciding with B, I turn it about till the 
Beginning of the Degrees is towards S, be- 
cauſe the Bearing is greater than 180, and 
. | till 


Af 


& .. 

till the Diameter lies parallel to the Mei- 
dians; and then cloſe to the Edge of the 
Protraftor, with my Protratting Pin, I make 
a Mark. againſt 304? 15, the Bearing of 
the Line D.C, and to it from B draw a ſtrait 
Line repreſenting the ſtrait Line BC. Then 
turning the Protractor about on the Center 
C, and becauſe the Angle there taken was 
2029 45/, more than 180, Þ turn the Be- 
ginning of the Degrees of the Protractor 
contrary to the laſt Station A, and the Dia- 
meter to agree with AB; and then will BC 
meet the Limb of the Protractor agai 
202 46% if the Bearing is truly laid down. 

And thus the Plot may be laid down by 
the Bearings, and examined by the Angles. 
Then to this obſcure Eine, I apply the 
Edge of my Plotting Scale, the Beginning 
of the Diviſions coinciding with the preſent 
Station B, and the Numbers increaſing to- 
wards the next C; and then cloſe to the 
Edge thereof, againſt 240, 250, the Lengths 
where the Off. ſets were taken, I make Marks 
with my Protracting Pin. This done, I turn 
my Scale perpendicular to the obſcure Line: 
and at 240, I prick off 15 to the left Hand, 
and againſt 250, which gives the Point C, I 
prick off 10 to the right Hand, as the Field- 
Book directs. Now continuing the Fences 
to theſe Off. ſets, I ſhall have finiſh'd the 
ſecond Length from B to. 1 

The ſecond Length thus finiſned, I pro- 
duce it, if Occaſion require, from C both 
ways, till the Length each way be at leaſt 
equal to the Radius of the Protraffor. Then! 

5 | H place 
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place the Center of the Protractor on C, and 
becauſe the Degrees of the Angle at C are 
leſs than 180, I lay the Beginning of the 
Degrees of the Pratraor towards B, the laſt 
Station, and the Diameter on BC. Then 
cloſe to the Edge of the Protraftor, with my 
Protracting Pin, I make a Mark againſt 143? 
45/, the Quantity of the Angle at C, and 
to it draw an obſcure right Line from C, 
repreſenting the Line from C to D. 

Then turn the Protractor about, its Center 
{till coinciding with C, becauſe the Bearing 


is more than 180, the Beginning of the De- 


grees towards 8, and the Diameter parallel 
to the Meridians, and then if you have 
work' d truly, the Line CD before drawn, 
will meet with the Limb of the Protractor 
988 340 30/, the Bearing of the Line 


But if not, the Line CD is not in its true 
Poſition, and muſt be corrected before you 
proceed. 185 | | 
From the laying down theſe two Angles 
and Bearings, it appears how Errors often 
happening 1n Practice, may be prevented. 

The general Laws I obſerve herein are 
Three, viz. 


2 1,1 lay the Diameter of the Protraftor on 


that Line which brought me to the preſent 


Station, where the Angle, about td be laid 
down, was taken. Wy 


2. 1 lay che Beginning of the Degrees of 
the Protradtor towards the laſt Station, 1 
: ? tne 
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the Angle is leſs than 180 Degrees; but tlie 
contrary way, when the Angle is more. 


3. In laying down or examining the Bear- 
ing, I lay the Beginning of the Degrees 
of he Pratractor Northwards, when they 
are fewer than 180; but Southwards, when 
more; | | 


In like manner I lay down and examine 
the Angles and Bearings taken at D, L, M, 
N, O, Q, the 44h, 5th, 6th, 7th, 8th, th 
Stations, and alſo the correſponding Len 
and Occurrences. But in the laſt Len 
QA, having at the Length 830 laid off an 
Oti-ſer of 43, it gives exactly that Corner of 
Hazle-ſpring, which was noted down in the 
firſt Length in the Lane ; which proves that 
theAngles and Lengths incloſingHazle-ſpring, 
are truly laid down. But if the Extremity 
of the laſt Off-ſer in the Length QA doth 
not coincide with the Extremity of the ſe- 


cond Off-ſet A B, both denoting the South- 


Weſt Corner of Hazle-ſpring, the Lengths 
and Angles deſigned to incloſe the ſame 
Hazle-ſpring, are not truly laid down, and 
therefore muſt be examined and corrected 
before you proceed, 

Now O7, being mark'd with 7, a Num- 
ber not greater than 9, the Number of the 
laſt Station, being the next Work noted in 
my Field Book; I return to © 7 in my 
Draught, and there with MN, the Line 
which I meaſured immediately before 1 
came to N, I make the Angle MNR 
$64 H 2 162%, 
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162. 4s, and the Bearing of N R 2749. 
45', as noted in the Field Book, and then 
proceed to lay down the Off. ſets and other 
Occurrences, at their proper Nec and 
Diſtances. 

Having finiſhed N R, I find next follow- 
ing in my Field Book © 10, which: becauſe 
it is greater than 8, the Number which im- 
| mediately follows 7, the Number of the laſt 
Station; and becauſe I find no Station al- 
ready laid down, mark'd with a Number ſo 
great as 10, therefore conclude, that the 
Station R, where I now am, is to be num- 
bred 10; and from thence proceed to lay 
down and examine the Angle and Searing 
at R, as uſual. 

- The Laws I obſerve | in theſe Caſes es 


1 Toe 1 with black Lead all the 
Stations I have already. laid down in my 
Draught, and alſo to expreſs thoſe Num- 
bers ſucceſſively after one another, in a Piece 
of waſte Paper, which I examine as orien as 
—_— | | 

2. If I come to a Station whoſe deer 
Ry not immediately ſucceed the Number of 
the laſt Station, but is greater than the 
greateſt of thoſe Numbers noted in my 
waſte Paper by an Unite; then at the Sta- 
tion now arrived at, I lay down and exa- 
mine the Bearing and Angle with the Line 
E meaſured, immediately before I came to 
this Station. And this * I number as 
— in my Field wan 1 03 50 * 

3. 
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3. If I come to a Station, whoſe Number 
doth not immediately ſucceed the Number 
of the laſt Station, but is greater than the 
greateſt of thoſe Numbers noted in my waſte 
Paper by more than an Unite, then.fome 
Omiſſion hath aroſe in my waſte Paper, and 


| muſt be rectified 1 * Proceed. 


55 And laſtly, If I come to a Station whoſe 
Number is already entred in my waſte Pa- 
per, then I return to that Station in my 
Draught, and there lay down and examine 


the Bearing and Angle with the Line, mea- 
ſured immediately before I came to this Sta- 


tion, the firſt Time. 


Now the next Obſervation I meet with in 
my Field Book, is again © 10 therefore 
again at © 10, [ lay down and examine an 
Angle and Bearing, as noted in the Field 
Book, and then proceed to lay down the 
Lengrhs and Off-ſers of the Line R 8, as I 
find in my Field Book. 

Being come to 8, I proceed to T,. and 
from T to P, there cloſing with the Extre- 
mity of the Off. ſet at P, coinciding with the 
South-Weſt Corner of Spring-cloſe, and the 
South-Eaſt Corner of Hazle-ſpring. 

This done, I find next in my Field Book 


O 4; therefore I return to © 4, and there 


proceed as my Field Book directs, till I come 
to Station 133 and becauſe this is a Num- 


ber greater, by an Unite, than 12, the Num- 


ber noted in my waſte Paper, I number it 
13, and then proceed, as my Field Book di- 
H 3 rlecdtz, 
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rects, to F, G, H, I, and K, there cloſing. 
in Woodfield by the Extremity of the Off. ſets 
there laid down. 3 
This done, I next find O 13, and there- 
fore, becauſe already entered in my waſte - 
Paper, I return to © 13 in my Draught; 
and then proceed as before ſhewn, till I have 
N all the Occurrences mentioned in my 
ield Book: but the remaining Part hereof 
I leave for the Exerciſe of the Reader. 

I think I need not detain the Reader with 
the Manner of transferring the Draught to 
his Vellom 3 of drawing a Scale and a Com- 
* ever allowing - Variation of the 

Needle; of entring the Contents of each 
Piece; and the Ornaments to be met with 
on every Draught. | w 
I ſhall only add, That the Repreſentation 
of the Hedges ought to be laid down on 
the ſame Sides of the Fences, that they are 
in the Land; and to be broke off Where 
there are to be the Repreſentations of 
Gares, &c. | rus 
That there ought to be imaginary Lines, 
both Vertical and Horizontal, denated by 
Letters placed at the Top and Bottom, and 
alſo on the Sides, to be referred to by the 
Table of References ; for the ready finding 
any Field, or Parcel of Land therein con-. 
tained. * | | 
= LLaſtly, I ſhall, in this Place, only add, 
1 | Thatin all Performances of this Kind, Errors, 
=_ for the moſt Part, ariſe from the Defects of 
Inſtruments, in the Framing, Diyiding, and 
RN SW Contriving. > — | 
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A farther Uſe of the Theodolite (as 


now improved); conjointly with 
the Uſe of a Sliding Rule aptly 
divided; to meaſure Timber, 
either round, or heaun to a Square, 
or unequally ſquared, Alſo how 
to allow for Aſcents or Deſcents 
by finding the horizontal Lines. 


H E principal Difficulty in uſing this 
# Sliding-Rule,is, in juſtly diſtinguiſh- 
Swe ing the Value of each Diviſion. 
— And in order to. this, it may be 
obſerved, That the Diviſions on this Rule, 
may be diſtinguiſhed into Three Orders, viz, 
The Longeſt, the Mean, the Shorteſt. And 
theſe diſtinguiſh their Value in a Tenth Pro- 
portion, as the Places of Numbers in Arith- 
—_ metick. ; 
_ >0 that, if the longeſt repreſent Hundreds, 
| ho mean will repreſent Tens, and the ſhorteſt 
nits. 


H 4 And 
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And if the longeſt repreſent Tens; the 


mean will repreſent Units, and the ſhorteſt 
Tenth Parts. 

Alſo, if the longeſt dern Thouſands, 
the mean will repreſent Hundreds, and the 
ſhorteſt Tens; and in this Caſe, che Units 
muſt be eſtimated by the Eye, in judging at 
Diviſions, only ſuppoſed to be drawn, be- 
cauſe there is not Room enough. 

The longeſt Diviſions are generally num- 
bered by the Figures, 1, 2, 3, 4, 5, &c 
and when they are numbered thus, 1, 2, 3 
4, 5, 6, 7, 8, 95 f, 2, 3, 4, 5, 6, 7, 8, 
9, 1; the Line is called a double one. And 
vrhen the longer Diviſions are in Number only 
Ten, and numbered 1, 2, 3, 4, 5, 6, 7, 
8, 9, 13 or numbered 5, 6, 7, 8, 9, 10, 
20, 30, 40, 50; or broken ſo as to begin at 
any other Number, ſo as to contain only Ten 
long Diviſions ; the Line is called a ſingle one. 
And theſe are called Gunter's Lines, from the 

Name of their Author. 

But we may obſerve, That theſe Diviſions 
evpreſent equal Diſtances z; yet, from their 
Uſe, cannot beſo. Nor will be caſily capable 
of equal Numbers of Diviſions, in different 
Parts of the Rules; either of mean, between 
the longeſt, or of the ſhorteſt between the 
mean. 

But in order to make this eaſy, here fol- 
lows an Explanation of the Diviſions laid 
down on the Foot Sliding-Rule, which may 
eaſily be applied to other Rules of greater 
Length; where the Multitude of the inter- 
mediate Diviſions may be greater. 


On 
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On the Slider, are Two of theſe double 
Lines, both alike 3 one of which moves againſt 
the fixed Line above, which is alſo exactly 
like to either of the other 3 and the under- 
moſt Line on the Slider moves againſt a ſingle 
Line, beginning with the Numbers 5, 0, Sc. 
and going on to 50, 

If the firſt x becalled an — the follow- 
ing numbered Diviſions, till you arrive at the 
Middle 1, will be Units. And the mean 
Diviſions will be Tenth Parts. 

If the firſt 1 be called Ten; the Figures 25 
3, 4, Sc. immediately following it, will 
denote 20, 30, 40, Sc. And the mean 
Diviſions, that is the next longeſt in Order, 
will denote Units; the fifth of which is, for 
Diſtinction, made longer than the reſt. And 
from 10 to 20, between each of theſe mean 
Diviſions, the ſhorteſt denote each Two 
Tenths Parts; becauſe the Diſtances between 
the mean Diviſions, are divided into Five 
Parts; but if the Diſtances between theſe 
mean Diviſions were divided by ſhorter Lines 
into Ten Parts, which is ſeldom done on 
Rules ſo ſhort, each would repreſent one 
Tenth Part. 

In like manner from 20 to 30, that is, be- 
tween the Diviſions mark'd 2 and 3, the ſame 
order follows ; ſave that the Diſtances between 
the mean Diviſions (becauſe of their Nearneſs 
to one another) are divided into Two Parts 
only; and conſequently each of theſe ſhorteſt 
Diviſions will denote Five Tenth Parts; and 
the Eye muſt eſtimate the other Tenths not 
ont but ſuppoſed. to be cut between _— | 

0? 


| 
| 
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Tho? in larger Inſtruments, even here, and 
elſewhere, the ſhorteſt Diviſions may be as 
many as thoſe between the 10 and 20. 

This laſt Multitude of Diviſions, uſually 
continues to 40, 50, or perhaps farther, and 
are to be read as thoſe between 20 and 30. 

But when the longeſt come cloſer together, 
as generally they Þ, between 80 and go, 
and between 90 and 100, which, on the Scale, 
is denoted by the Digits 8, 9, 1, there are 
but Two Orders of Diviſions 3 the greateſt 
ſtill keeping the ſame Degree, and the other 
the next lower Degree. And in this one 
Example, the figured Diviſions denote Tens, 
and the other Units, 

But when the firſt 1 is called 100; then 
the figured Diviſions will be accordingly 200, 
300, 400, Sc. The mean Diviſions, or the 
next ſhorteſt Diviſion, will denote Tens. The 
ſhorteſt between 100 and 200, where the 
Diſtance between the Tens is divided only into 
Five Parts; I ſay, the ſhorteſt here will de- 
note Two Units each of them; and the 
Middle between theſe, will denote the ſingle 
Units; which, if there had been Diviſions, 
as in large Inſtruments, would have been de- 
noted by thoſe Diviſions. 

But from 200 to 300, from 300 to 400, 
and from 400 to 500, the Diſtances of the 
Diviſions repreſenting Tens, are divided only 
into two Parts, and conſequently, each of 
theſe ſhorteſt Diviſions muſt repreſent Five 


Units; and all other Units, either more or 


leſs than Five, muſt be eſtimated by the Eye, 


by ſuppoſing each of theſe Diſtances cut into 
Five 
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Five Parts. Nevertheleſs, in larger Inſtru- 
ments, theſe Diviſions may be cut and eſti- 
mated as before ſhewn. 

Towards the latter End of the 115 the 
Diviſions on theſe ſhort Lines are ſo near to- 
gether, that they ſcarce admit of Three 
Orders of Diviſions, and conſequently (ſup- 
poſing the longer Diviſions to denote Hun- 
dreds, as in this Example) the Units muſt be 
eſtimated by the Eye. | 

And in like manner, if the longer or figured 
Divifions, denote Thouſands, the Lines of 
leſſer Length will denote Hundreds, the next 
Inferior, Tens, Sc. 

But becauſe, by Inſpection, on this Rule 
it will appear, that more than three Places 
cannot be diſtinctly eſtimated ; and, that 
thoſe are ſufficiently exact for all the Uſes it is 
deſigned for; a farther Diviſion, and Conſi- 
deration thereon, are omitted. 

If the firſt 1, that is the Beginning of the 
firſt Line, denotes a Unit; then the middle 
I, or beginning of the ſecond Line, denotes 
10, and the laſt 1 denotes 100. | 

So, if the firſt 1 denotes 10; the ſecond 1 
denotes 100, and the laſt 1000. 

In like manner, if the firſt 1 denotes 100; 
the ſecond denotes 1000, and the laſt 10000. 

And ſince, when the Value of the firſt 1 of 
any Line is known, the Value of the other 
Figures and Diviſions are known alſo ; there- 
fore the latter Line is to be read by the former 
Directions. And thus are theſe Three double 
Lines to be read, as has been ſhewn, for the 


former, 


But 


— 
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But the ſingle broken Line, which is on the 


fixed Part of the Leg of the Rule, is not to 


be conſidered in this — Manner. 
For the longer Diviſions have affixed to 


them their Values, which ought to be con- 


ſidered as unvariable, unleſs in ſome particular 


Neceſſities hereafter to be taken notice of. 


From the Beginning of this Line, to the 
Diviſion mark*d 10, the Diſtances of the 
longer Diviſions, which are numbred 5, 6, 
7, 8, 9, 10, are divided into 10 Parts, by 
mean Diviſions; and therefore, theſe mean 
Diviſions denote Tenth Parts. And theſe 
mean Diviſions are each ſubdivided by one 
ſhort Line, each denoting therefore Half of 


one Tenth. - 
From ro to the End 4 the Rule, the Di- 


ſtances between the longer Diviſions, are each 
divided into 10 Parts; and therefore each 


denotes Units. And the. Diſtances between 
the Units are each divided into 4 Parts; there- 
fore each denotes one fourth Part of an 
Unit. 

The uppermoſt of theſe double Lines is 
mark'd with the Letter A, the next with B, 
the third with C; and undermoſt, which is 
alſo called the 6 with D. 

On the Lines A and B, there are placed the 
ſmall Figures 2, denoting an Index fix'd, 
tho? the Value of the Diviſions ſhould vary. 

And, on the Girth-Line, againſt 12, is 


| generally a Hand or Index for the like Uſe. 
The Two upper Lines are generally uſed 
for caſting up the Surfaces of Planks. | 


The Two under ones for Timber. od 
Having 


mt hand W-* = 
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Having thus far deſcribed and explained the 
reading of this Rule; I ſhall proceed to ſhew 
its Uſe in meaſuring Planks and Timber. 
But ſhall firſt ſhew the Cuſtoms uſed in raking 
their Dimenſions. - - 

And firſt for Planks; The Buyer hath the 
Liberty of meaſuring the Dimenſions on that 
Side of the Plank he judges moſt advan- 
tageous to himſelf, 

Then the Length is meaſured cither with 
Two Two-foot Rules, or 'Two-foot Rules, 
and Five or Ten- foot Rods. | 

The Length is meaſured in Feer and Half 
Feet, and, in ſome Places, to Quarters of 
Feet. 

Then lay Half this Length from the upper 
Part, down towards the Butt-end; where, 
with a Piece of Chalk, make a Mark. 

At that Mark, or nearer the Butt-end, if 
the Buyer think it to his Advantage, is taken 
the Breadth, in Inches and Half Inches. 

If one Side be wainy, the Breadth is taken 
to the Middle of the Wain, 

If both Sides are wainy,one Wain is meaſur- 
ed, the other rejected; and either of them 
as the Buyer thinks fit. 

Having thus got the Length and Breadrh ; 
call the firſt long Diviſion on A, and alſoonB,. 
each an Unit. Then ſet the Index on B, againſt 
the Breadth in Inches on A, and againit the 


Length in Feet on B, will ſtand ws Content. 
in Feet on A. | 50 
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EXAMPLE. 


Let there be a Plank, whoſe Length is 24 
Foot and a Half, and Breadth 17 Inches and 
a Half ; I demand the Content? 


Set the Index on B, againſt 17 Inches and 
a Half on A, and then againſt 24 Foot and 
a Half on B, ſtands 35 and 4 nearly on A; 
which is the Meaſure of the Plank required. 
But when the Feet, in Length, on B falls 
beyond the? End of Line A, then call the 
firſt x on A, a Ten, and then work as before 
taught. 


EXAMPLE. 


If a Plank be 45 Foot and a Half long, 
and 39 Inches broad, What is the Content ? 


Set the Index on B, againſt 39 on A, and 
45 and a Halt on B, will fall beyond the up- 
per End of A. 

Therefore ſet the Index on B, againſt 39 on 
A, taking in the firſt Part of A, becauſe the 
firſt 1 on A is counted 10; and then, againſt 
45 and a Half on B, will ſtand 148 on A, 
the Content required. 

Theſe are all the Varieties which happen 
in Plank Meaſure. 


But Notice may be taken, That from this 


Content muſt be ſubtracted as much Meaſure 


as will ballance all the viſible Faults: And 


this is generally left to the Judgment of the 
Two 


3 
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Two Meaſurers, and generally done before 
the Contents are entered in the Accounts, or 
indeed, before you paſs to another Plank. 

There are ſome Differences in the Cuſtoms 
of different Countries, tho*, for the moſt 
Part, theſe are the moſt generally uſed. 

The Cuſtoms generally uſed in taking the 
Dimenſions of Timber, are not much diffe- 
rent from thoſe uſed for Plank. 

For the whole Length is firſt taken in Feet 
and Halves,. then the Middle found and 
chalk*d, where or. nearer the Butt-end, as it 
is the Buyer's Advantage; the Stick is girth*d 
with a ſmall Line, which is exactly quartered 
by twice folding; this Quarter is meaſured in 
Inches, Halves, and Quarters. And if the 
Tree's Bark is not peeled, as always happens 
in ſtanding Timber ; then from the foregoing 
Girth muſt be made an Allowance for the 
Bark, which is uſually thus: For Trees girth- 
ing one Foot, allow one Inch, and ſo pro- 
portionably for all others. But for Beech, 
Elm; Aſh, and ſuch as are thin bark*d, the 
Allowance mult be a ſmall Matter leſs. 


It is alſo to be obſerved, That, a Stick is 


not called Timber farther than it will hold 
Half a Foot Girth. Alſo, that if there be 
any conſiderable Arms which hold Half a 
Foot Girth, they are alſo called Timber, 
and meaſured as ſuch. 


CASE TL 
Having thus taken the Length * Feet, &c. 


and Quarter Girchs in Inches, Sc. ſer 12 
| | (the 


1 


(the Index) on the Girth Line, to the Length 
on C, and then againſt the Girth on the Girth 
Line, is the ſolid Content on C. 1 0 


EXAMPLE 1. 
Let a Tree be 24 Foot and a Half long, 
and its Quarter Girth '17 Inches and one 
fourth ; to find. the ſolid Content: 


Set 24 and a Half on C, amine the Index 


on D, the Girth Line; and then againſt 17 


and one fourth on the Girth Line, ſtands 30 
three fourths on C, the ſolid Content of the 
Stick. 


CASE: II. 


When, by the foregoing Directions, the 


Rule is ſet, and the Girth on the Girth Line is 
beyond the upper End of C; call the firſt 1 
on C10; and then work as r 


EXAMPLE II. 


Let a Tree be 30 Inches Girth, and 40 
Foot and a Half long; to find the Solidity: 


If you ſet 40 and a Half on C, againſt the 
Index on D, then 30 on D is beyond the upper 


End of C. 
Therefore, calling the firſt 1 on C 10, ſet 
40 and a Half on C, to the Index on the Girth 
Line D; and then againſt 30 on D, will ſtand 
2 25 53 on 2 the Solidity required. 


CASE 


F o5 


an 
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CASE III. 
When the Girths on D fall ſhort of the 


lower End of C; call the Middle 1 on C, a 


Unit; and then, all the figured Diviſions, 
below the Middle 1, will be tenth Parts of 
Feet ; then work as above. 


EXAMPLE III. 


Let a Stick be 3 Foot long, and 6 Inches 


Girth ; to find the ſolid Content: 


Accounting the Middle 1 on C an Unit, 
ſet 3 on C, againſt the Index on D; and then, 
againſt 6 on D, ſtand 7 Tenths and a Half 
on C; the Solidity required. 


EXAMPLE NV. 


Let a Stick be ſeven Foot and a half long; 
and Girth four Inches: To find the Solidity. 


N. B. Tho' this is not what is called Tim- 
ber, yet ſince Alders and other Shrubs, uſed 
by Turners and others, are. often meafured, 
be they never ſo ſmall ; I thought it proper 
to inſert ſome Examples of this Kind. | 

In the Three foregoing Caſes, the Girths 
of the Sticks fell on the Girth Line C, with- 
out any arbitrary Alteration of the Values 
affixed to the Diviſions ; which fixed Values 
are abundantly ſufficient for computing the 
Solidity of moſt * uſually to be _ 
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with, if the ſingle Line C be advantageouſly 
broken. For, if a Perſon deſigns his Rule 
for the Meaſure of Timber only, that 1s, ſuch 
as never girths leſs than Six Inches; then the 
SGirth Line beginning at Six, will run to Sixty 
Inches: Above which, few Sticks will out- 
run. But if he deſigns to meaſure Alders, 
Shrubs and ſmall Things, Cc. often mea- 
ſured by Turners, Wheelwrights, and other 
Artificers, uſing this ſmall Stuff, the beſt 
Way is to have the Line C broke, and to 
begin at 1 and a Half, or 2, and end at 15 
or 20, according to the Size of the Stuff they 
moſt deal in. 

But that the Line, as uſual or occaſionally 
broken, may ſerve for the computing of com- 
mon Timber, Timber extraordinary large, 
out- running the Girth Line, and alſo for 
Shrubs and ſmall Twigs; it may not be 
amiſs to conſider the following Directions 
and Examples. 

Andin the firſt Place, we will enquire into 
the Uſe of the Rule in computing the Soli- 
dity of ſuch large Sticks, as out- run the af- 
_ Values of the Diviſions on the Girth 
ine 

For which obſerve, That the Length of a 
Stick always to be found on the upper End 
of the Line C, is to be ſet to the Index; the 
Diviſions on the Girth Line numbered 6, 7, 
8, Sc. are to be accounted 60, 70, 80, 22 
and that, in eſtimating the Solidity of the 
Stick, the Diviſions on C are to be eſtimated 
by 100 times the Value arbitrarily taken 
thereon by the Length: That is, if the up- 
per 
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per Part of C be called Units in the Length; 


then, in the Solidity, the ſame upper Part 
ſhall be called Hundreds, and the lower Part 
Tens: In like Manner, if the upper Part of 


C be called Tens in the Length; then, in 


the Solidity, the upper Part ſhall be called 
Thouſands, and the lower Part Hundreds. 


EXAMPLE V. 


Let there be a Stick, whoſe Length is 
Twenty-five Foot, and Girth Forty - ſix 
Inches; and let Forty-fix be above the up- 
per End of the Girth Line: To find the 
Solidity. 


Then ſet Twenty-five in the upper Part of 
C, againſt the Index on D; and then againſt 
(4 and 6 Tenths on D, which in this Caſe 
repreſents) 46 Inches the Girth, ſtands 367 
Foot on the lower Part of C; eſtimated ac- 
cording to the preceding Directions. 


EXAMPLE VI 


Let there be a Stick, whoſe Length is Four 
Foot, and Girth Forty-ſix Inches; and let 
Forty- ſix be above the upper End of the 


Girth Line: To find the Solidity. 


Set 4 in the upper Part of C, againſt the 
Index on D; and then againſt the Girth 46, 
on the lower Part of D (which, in this Caſe, 
will be repreſented by the affixed Value, 4 
and 6 Tenths) ſtands 59 feré on the lower 

| LY Part 
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Part of C, eſtimated according to the pre- 
ceding Directions. 

For very ſmall Sticks, whoſe Girth falls 
below. the beginning of the Girth Line C; 
obſerve, that the Length of the Stick always 
to be found on the lower Part of the Line C, 
is to be ſet to the Index; the Diviſions on 
the Girth Line numbered 10, 20, 30, Sc. 
are to be accounted only 1, 2, 3, c. and 
that eſtimating the Solidity of the Stick, the 
Diviſions on C are to be eſtimated by the 
iooth Part of the Value arbitrarily taken 
thereon by the Length ; that is, If the lower 
Part of C be called Units in the Length, 
then in the Solidity, the ſame lower Part ſhall 
be called Hundredth Parts only; and the 
upper End Tenth Parts. But if the lower 
End of C be called Tens in the Length, 
then, in the Sohdity, ſhall the fame lower 
Part be called Tenth Parts, and the upper 
End Units. 


EXAMPLE VII. 


Let a Stick be Fifteen Foot long, and let 


its Girth be Three Inches; and let Three be 
below the lower Part of the Girth Line: To 
find * Solidity. 


Set 15 Foot, taken in the lower End of C, 
to the Index on D; and then againſt 3 (which, 
in this Caſe, will be repreſented by 30) in 
the upper Part of D, ſtands the Solidity 9 
Tenth: of a Foot, and a Quarter of another 

cn 
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EXAMPLE VIII. 


Let a Stick be Three Foot long, and let 
its Girth be Two Inches; and let Two be 
below the lower Part of the Girth Line: To 
find the Solid ity. 


Set 3 Foot, taken in the lower End of C, 
to the Index on D; and then againſt 2 
(which, in this Caſe, will be repreſented by 
20) in the upper Part of D, ſtands the Soli- 
dity, Eight Hundredth Parts of a ſolid 
Foot, and ſomething more. | 

In thoſe Places where the Cuſtom allows 
the taking the Eength to minute Parts of a 
Foot; or when the Length is leſs than One 
Foot : Take the Dimenſions in Feet, and 
Decimal Parts of Feet. 


Thus much for round Timber; but when 
Timber is hewn to that Form which is uſual- 
ly called Square, tho? at the fame Time there 
is moſt commonly Four Wanes ; the Cuſtom 
1s to take the Length, and find the Middle 
m the ſame Manner, and with the ſame Al- 
lowances as were obſerved in round Timber ; 
and then, in this Middle, either with a Pair 
of Callipers, or the Edges of Ta Rules ap- 
plied to the flat Faces, to take the Breadth 
and Depth of the Stick. Then, to add the 
Breadth and Depth together, and to uſe Half 
their Sum, as you before did the Quarter 
Gitth of a round Stick. 


TI i * 
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EXAMPLE. 


Let a Stick be Twenty-five Foot long, 
Fourteen Inches broad, and Twelve deep : 
To find the Solidity according to this cul to- 
mary Method. 


WW 


Becauſe 14 and 12 give 26, whoſe Half is 

13, ſet 25 on C againſt the Index on D; 
and then againſt 13 on D, ſtands almoſt 29 
Foot and a Half ſolid. 
And tho? this Cuſtom makes the Stick 
ſomething more than in Fact it is, by adding 
the Breadth and Depth together, and taking 
their Half for a Girth ; yer in a whole Tree, 
only hewn to a Square, the Difference is ſo 
very ſmall, that the Cuſtom may be ad- 
mitted. 

For in this Example it may appear by the 
Pen, That the Solidity thus is 29 Foot; 
and the true Solidity, if the Stick be all of 
the ſame Bigneſs, and without Wanes, will 
be 29 744, differing from the former only 
17425 or + of a Foot ſolid. 

Nevertheleſs, in Sticks whofe Breadth dif- 
fers very much from the Depth; the Error 
is intolerable, and ought not to be admitted. 

For, let there be a Stick 25 Foot long, 
20 Inches broad, and 6 Inches deep; then, 
by the cuſtomary Way of adding the Width 
and Depth together, the Solidity will, as be- 
fore, be 29 542 Foot; but the. true Solidity 
will be only 20 432: And ſo the Error is 

8 AF oot, almoſt a third Part of the Stick. 
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For the ready Management of ſuch Tim- 

bers, there may be placed on the other Leg 
of the Rule, another Slider ; having the 
ſliding Part and the upper fixed Line, ex- 
actly the ſame as in the former Leg; but 
on the other fixed Part, a double Line of the 
ſame Radius with the former, but broken 
and inverted, And as the Lines on the 
'former Leg were diſtinguiſhed by the Let- 
ters A, B, C, D, ſo the Lines on the lat- 
ter are noted by the Letters E, F, G, H. 
And as the Diviſions on the Lines A, B, C, 
were intirely arbitrary, ſo the Lines E, F, G, 
are alſo intirely arbitrary. And on the Line 
H, which is inverted, and beginning at 1 and 
a Half, and running on to 150, the Values 
annexed to the Diviſions, may be varied, or 
remain unvaried. But on the Line E being 
direct, beginning at 1, and running on to 
100, the Values annex'd to the Diviſions, 
may be conſtant. 5 | 

The Line H, I call the Depth Line ; the 
Line G the Breadth Line; the Line E, I call 
the Length Line, and F the Content Line, 

The Uſe is ſo ſhort and fo eaſy, that, in a 
few Words, and Two or Three Examples, 
it will be plain. 

For, ſet the Breadth on G, againſt the 
Depth on H, and then the Length on E will 
ſtand againſt the ſolid Content on F. 

Let the Stick, be that of the laſt Exam- 
ple 3 where the Length was 25 Foot, Breadth 
20 Inches, and Depth 6 Inches. 


FR Set 


„„ 

Set the Breadth 20 on G, againſt 6 on H; 
and then, againſt 25 on E, will ſtand on F 
almoſt 21, the Solidity required. 

And, to avoid Confuſion, remember, That 
whatſoever is the Value of the Diviſions on 
G, the ſame ſhall be the Value of the Divi- 
ſions on F. That is, if the former Diviſion 
on G be Units, and the latter Tens, then the 
former Diviſion on F ſhall be Units, and the 
latter Tens. And if the former Diviſions on 
G be Tens, and ſo the latter Hundreds; then 
the former on F ſhall be Tens, and the latter 
Hundreds. 

If the Length on E falls beyond F, call 
the former Diviſions on F, Tens, and the lat- 
ter Hundreds. 

If the Length on E falls ſhort of F, call 
the former Diviſions on E Tenth Parts, and 
the latter Units. 


EXAMPLE. 


Leta Stick hewn to unequal] ſquare Sides, 
have its Length 46 Foot, its Breadth 30 
Inches, and its Depth 20 Inches, then, when 
30 on G is ſet againſt 20 on H, 46 on E will 
fall beyond the Line F; therefore call the 
former Diviſion on F, Tens 3 and then ſet 
as before, and againſt 46 on 'E, will ſtand 
191% on F, which 1s the ſolid Content. 

The Shell, or Flitch of Timber is readil 
caſt up by this Rule; for, take the Bread 
on the flat Side in the Middle, and one Half 
the Depth in the Middle; and work with 
the Length and theſe, as cho it were a ſquare 

4 Stick, 
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Stick, and you have the Solidity ſufficiently 
near. | 

It is indeed true, That this is leſs than the 
true Solidity ; but in regard of its Value it is 
thought enough. 

Let there be a Flitch, whoſe Length is 30 
Foot, Breadth 16 Inches, and Depth taken 
in the Middle 4 Inches. Set 16 upon G to 
2 upon H, and againſt 30 on E, ſtands on F 
6 Foot and two thirds, the Solidity required. 

The Sawyers Meaſure is done by one Set- 
ting of this Rule. 

For ſet the Number of Kerfs or Cuts on 
G, to the Breadth of the Boards on H, and 
againſt the ee of the Stick on E, ſtands 
on F the Hundreds of Feet Superficial. 


E XAMPP L E. 


Let a Stick, whoſe Length is 30 Foot, 
Breadth 22 Inches, and Depth 20 Inches, be 
ſo cut, that each Board, with the Waſte of 
the Saw, may be 2 Inches; that is, if it be 
cut parallel to the Breadth, we ſhall have 
Ten Boards, and fo 9 Cuts or Kerfs, and the 
Breadth of each Board will be 22 Inches. 
Set 9 on G againſt 22 on H, and then 
againſt 30 on E, ſtands 4.12 on F, that is, 
4 Hundred and 12 Hundredth Parts of 120, 
or another Hundred. | 
Any Plank or Board, whoſe Value is ex- 
pros in Pence per Foot, may be caſt. up 
y this Rule at one Slip, without knowing 
the Meaſure of it. 


EXAM- 
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EXAMPLE. 


A Plank of Walnut-tree is ſold at 2 5. 9d. 
or 33 Pence per Foot, its Length is 30 Foot, 
its Breadth 26 Inches and a Half. 


Set the Price in Pence, 33 onG, againſt 

26 and a Half on H, and then againſt 30 
on E, ſtands 182 on F, and a little more; 
that is 182 Shillings, or 9 Pounds and 2 
Shillings, a 


It may be obſerved, That this ſliding Rule 
is ſufficiently exact, and very ready for Cubing 
Stone; provided, that the Two ſhorter Di- 
menſions are taken in Inches, and the longer 
in Feet, and Decimal Parts of Feet. 

Alſo, that it may be applied to the Cubing 
in Feet, any Solid in Form of a Parallelipipe- 
don, whoſe Content doth not conſiſt of more 
than 3 Places. 1 

And if a Line be properly broken, an 
pu on inſtead of H, it might be applied to 

igging, Cc. 

Or if the Line H did ſlide as well as G, it 
might be applied to the meaſuring of all Sorts 
of Parallelipipedons, by one Setting of the 
Rule, whether the Anſwer be required in 
Feet, or Yards, or Rods, c. 


It remains to ſay ſomething concerning 
the Eſtimation of the Meaſure of Timber 


* And, 
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And, Firſt, We may obſerve, That, it we 
can get the Dimenſions, the Manner of com- 
puting, after an Allowance for Bark, is chat 
already laid down. * 

But ſince we cannot always get all the Di- 
menſions, we muſt take thoſe we can get at, 
and eſtimate the reſt. | 

And, firſt, we may obſerve, That the Di- 
menſions in a tapering Stick, which runs be- 
yond Timber, may be had thus : Girth the 
Stick Breaſt-high, . to an' 8th Part of this 
Girth, add Three Inches; and the Sum leſ- 
ſened by Allowance for Bark, will give the 
Girth in the Middle. And for the Length, 
meaſure from the Ground ſo high as the Tree 
runs Timber, and then work as before. 


/ 


EXAMPLE. 


Let the Girth Breaſt high, be 6 Footy and 
Length 40 Foot; then, becauſe the 8th 
Part of 6 Foot is 9 Inches, to this add 3 
Inches, and the Sum is 12 ; from this deduct 
an Inch for Bark, and there will be left 11 
Inches; which, with the Length 40 Foot, 
gives 33 Foot and a Half for the ſolid Con- 
tent. 3 

When the Taper Stick doth not out- run 
Timber at the Top, the whole Girth, at 
Top, ſhall be added to the whole Girth 
Breaſt high 3 and an 8th Part of this Sum 
Hall be the Girth in the Middle; which, af- 
ter an Allowance for Bark, ſhall be the Girth 
to be uſed. | SE 


The 
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The uſual Way of eſtimating the Height 
of the Tree, is, by applying to it a Ten or 

2 Foot Rod, and ſtanding at a conve- 
nient Diſtance, and comparing the Rod with 
the Tree. 

But the moſt certain Method is by the Theo- 
dolite, as now improved, thus: Meaſure from 
the Tree with 2 Ten-foot Rod 100 Foot, le- 
vel the Theodolite, and direct the Teleſcope to 
the Top of the Tree; and then ſhall the Te- 
Jeſcope cut on the Vertical Arch (if the 
Ground, from the Tree to the Inſtrument, 
be nearly upon a Level) a certain Number 
of Feet; to which, if you add the Height 
of the Teleſcope, you will have the Height 
of the Tree. | | 

But if the Ground, from the Tree to the 
Inſtrument, be not quite Level, then direct 
the Teleſcope to the Top of the Tree, and 
note the Feet cut by the Teleſcope ; and then 
direct the Teleſcope to the Bottom of the 
'T ree, and note the Feet there cut. ? 

And if one of theſe Numbers of Feet be 
above the Level, and the other below, then 
their Sum is the Height of the Tree; but if 
both are above, or both below, then the 
leſſer taken from the greater, will give the 
Height of the Tree, without any other Cal- 
culation. | 

When the Ground, from the Tree to the 

Inſtrument, is very ſteep, take, with your 
Off- ſet Staff, or Frve-foot Rod, the Height 
gf the Inſtrument above the Ground, and at 
the fame Height on the Tree above the 
Ground the Tree ſtands on, make a Mark. 
Direct 
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Dire& the Teleſcope to this Mark, and it 
will cut on the Vertical Arch among the Di- 
viſions of Reduction, which ſhew the Diffe- 
rence between the Hypothenuſe and Baſe, a 
Number of Feet which added to 100, will 
give the 22 Diſtance to plant the In- 
ſtrument from the Tree; or, which is the 
ſame Thing, it ſhall give a Length on the 
Aſcent, which anſwers to 100 Foot meaſured 
Horizontally, very near. 

The Inſtrument being planted at this Diſ- 
tance, work as before, and you will have the 
Height of the Tree correct. 

Having mentioned this Vertical Arch, and 
its Uſe in taking Heights, I will now proceed 
to ſhew its farther Uſes in ſurveying Land. 

If, in coming up an Aſcent, or going down 
a Deſcent, as ſoon as the Inſtrument is ſet for 
obſerving the Angle ; you look on the Verti- 
cal Arch among the Diviſions of Reduction, 

ou will find how many Links, inevery Chain's 
* this Hypothenuſal Line is to be ſhor- 
tened, in order to get the Horizontal Line, 


which ought to be laid down in your Plan, 


and muſt be entered in your Book. 
And theſe Diviſions of Reduction are con- 


centric with the Diviſions of Altitude and De- 


preſſion, and al ſo with the Diviſions of Degrees. 


Laſtly, If the Diſtance from the Tree to the 
Inſtrument be confined ; then multiply the 


Horizontal Diſtance in Feet, by the Feet given 
by the Inſtrument, and from the Product, to- 
wards the Right-hand, cut off Two Figures, 


and thoſe to 'the Left, will be the Height of 
the Tree in Feet. 
| SECT. 
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De Uſe of the Theodolite, in 
drawing the Perſpective Ap- 
pearance of any Building with- 
out Meaſuring one ſingle Line. 


[oor ö HIS will admit of ſome Variety; 
| for either the Picture is ſuppoſed to 
oe parallel to one of the Fronts of 
che Module or Building; or elſe ob- 
lique to both; and then is either in a Poſition 
aſſigned, or in a Poſition taken at Pleaſure. 

Firſt, Suppoſe the Picture parallel to one 
of the Fronts, then plant the Inſtrument and 
a Staff at any equal Diſtances from the Front, 
ſuppoſe 5, 10, or 15 Foot; then direct the 
Teleſcope to the Staff, and the Needle will 
point out the Bearing of that Front: To 
this add or ſubtract 90 Degrees, you will 
have the directing Number; that is, the 
Bearing of the Line perpendicular to the 
Front. 

Now plant your Inſtrument at the Place, 
whence the original Building is to be viewed. 


Bring 
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Bring the Index to the Beginning of the Di- 
viſions, and turn the whole Inſtrument about, 
till the Needle points at the directing Num- 
ber; and then ſcrew it faſt. Bring RN Te- 
leſcope to the Beginning Diviſions in the Ver- 
tical Arch, and level the whole Inſtrument : 
So will the Inftrument be duly ſeated and- 
rectified for Obſervation, 

In order to get eaſily a due Knowledge of 
Perſpective in general, and particularly of 
the Uſe of this Inſtrument in Drawing, turn 
to Figure 21, and raiſe up the Draught PK 
perpendicular to the Plane of the Leaf upon 
the Line WK, and lift up the Plate A Y W, 
till it is perpendicular to both the Plan of 
the Leaf, and alſo to the Draught PK; then 
raiſe the Draught A B W, till it coincides 
with A Y W, and conſequently will be per- 
- pendicular to the Plane of the Leaf, and alſo 
to the Draught PK; ſo will the Two 
Draughts AW, PK, be the Two Fronts 
of the Module, repreſented to the Eye, Lift 
up the Draught a V, till it is perpendicular 
to the Plane of the Leaf, and it will be the 
Picture deſigned to be drawn; and it will 
coincide with P K, the Front of the Module. 
I is the Point on the Ground whence the 

Building is to be ſeen. LiftupE T, till the 
Point E is perpendicularly over the Point T : 
And E is the Eye of the Spectator, or the 
Centre of the Teleſcope. Now if you con- 
ceive ſtrait Lines drawn from the Eye at E, 
to the ſeveral Points A, B, C, D, &: In the 
Module, they will meet the Picture in the 
Points a, b, c, d, &c, which are therefore 
| 1 - me 
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che true Appearances of thofe original Points 
A, B, C, D, and a Line drawn from a to b, 
will be che true Appearance of AB; and ſo 
of all other Lines: For the Rays of Light 
come to the Eye from the Picture in the very 
ſelf-fame Direction that they would have 
come from the original Module. Thus much 
by Way ol of Introduction. 


Now, in order to draw the Picture: Aſſign 
on your drawing Board any Point C, at Plea- 
ſure, for the Centre of the Picture; and draw 
C V the horizontal Line, and perpendicu- 
lar to it, the Vertical Line CX ; from theſe 
Two Lines, all the Parts of the Building are 
to be laid down by their apparent Diſtances 
from them. 


N. B. By the Centre of the Picture, I mean 
that Point, whence, a Line drawn to the Eye 
7s perpendicular to the Plane of the Piflure. 
The Horizontal Line is that which paſſes thro* 


the Centre, and is parallel to the Horizon ; 
and therefore is the common Interſection of the 


Picture, with the Plane of the Ocular Hori- 
on. 


The principal Line in theſe Draughts is, 
that Coin, or that Angle which is common 


to both, the Picture and the Module; and 


conſequently every where proportional to the 
Building it ſelf; And is the firſt Line to be 
hid down and divided ; which may be done 
thus: Let the Example | be as in the pre- 
— Scheme. 

Direct 
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Direct the Teleſcope” to the Point P in the 

Building, and you will find the Index on the 
Horizontal Plate of the Inſtrument cut 32 
Foot and a Half, and on the Vertical one 
25 Foot; lay the latter above the Hori- 
zontal Line CV, and perpendicular to it, 
from C to X; and the former from C to x. 
Then, by Help of the Square, draw x P, 
XP perpendicular to C V, CS, whence the 
perſpective Appearance of the Point P is 
found. 
In like Manner, may be found the per- 
ſpective Appearance of any Point whatſoever, 
whether it be coincident to both the Module 
and Picture or not. ; 

Depreſs the Teleſcope to W, in the Build- 
ing, and (in this Example) it will cut on the 
Vertical Arch 9 Foot; which, becauſe you 
look downwards, lay from x downwards to 
W in the Picture, and ſo you have the true 
Appearance of W. And conſequently, if 
you draw P W in the Picture, you have the 
true Appearance of the Line P W in the 
Building. 

If you elevate the Teleſcope to A“, in the 
Building, it will cut on the Vertical Arch 15 
Foot; which laid from x to A/ in the Picture 
upwards, becauſe the Point is above the Ho- 
rizontal Line C V, will give che Repreſen- 
tative of that Point in the Picture. And fo 
every of the Points B/, C, D/, Sc. may be 
laid down in the Picture. 

Direct the Teleſcope to K in the Build- 
ing, and you will find on the Horizontal 
Arch, that the Index cuts 69 Foot and a 

| es 4 Half; 


0 


L 130 ] 
Half; which laid from C to L/, gives in the 
Picture, the Repreſentation of the Point L“. 

Thro' L/, draw E' L' K' perpendicular 
to C V, and A E, BF, CG, Sc. parallel 
to it, thro* the Points A' B/C, Sc. and fo 
the Coins E K, and the Tops and Bottoms 
of the Doors and Windows may be limited 
in reſpect of their Heights. 

Direct the Teleſcope to Q, and it will cut 
on the Horizontal Arch 38 Foot and a Half; 
which lay from C to Q and it will deter- 
mine the Appearance of Q. In like Man- 
ner may N/ ; and the Jaumbs of the Win- 
dows N', M“ O', be laid down. As alſo 

the other Windows, Doors, Sc. 
' For the returned Front a W, draw PC, 
WC, A“ C, BC, CC, DC, Sc. and they 
will limit the Heights of the Parapets, Fa- 
cia's, Windows, Sc. 3 

Direct the Teleſcope to b, d, f, h, &c. and 
it will cut on the Horizontal Plate 16 Foot, 
17 Foot and a Half, 19 Foot and one 
Third, Sc.. - -, which laid from the 
Vertical Line X 8, will give the Breadths, 
repreſenting the Piers and Windows. 

The ſame may be done for the Chimneys 
and their Returns; or for any other Lines, 
Breaks, c. And ſo the ſeveral Parts of the 
perſpective Appearance of a Building may 
be drawn without Meaſuring. 

That this Compendium of Perſpective may 
be compleat, it may not be amiſs to lay down 
the neceſſary Theorems in the moſt general 
Manner poſſible; and herein I ſhall uſe thoſe 
Terms which Dr. Brook Taylor hath 1 
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fit to mention, they being more compre- 


henſive than ſuch as are uſed by the other 
Writers on this Subject. 


Theor. I. All Lines originally (or in the 
Module) parallel to one another, and to the 
Picture; will be repreſented by Parallels on 
the Picture. : 


Theor. II. All Lines parallel in the Mo- 
dule or Building which are perpendicular to 
the Picture, will, if continued, run to the 
Centre of the Picture. Tho? theſe Parallels 
be or be not all in the ſame Plane. 


Theor. III. All Lines in the Module or 
Building, perpendicular to the Plane of the 
Horizon will be in the Picture, perpendicu- 
lar to the Horizontal Line. And theſe 
Three Theorems are ſufficiently viſible in the 
preceding Example. | 


Theor. IV. All Lines in the Module or 
Building, parallel to one another, and to the 
Plane of the Horizon, but oblique to the 
Picture (as in the following. Example) will 
meet in ſome one Point in the Horizontal 
Line CV. This Point is (by Dr. Taylor) 
called the vaniſhing Point of theſe Parallels, 


and is by him thus found: 


From T, the Point repreſenting the Place 


from whence the Building is to be viewed, 


draw a Line parallel to the Parallels ; and 
where it meets the Ground-Line SR, raiſe a 
K 2 Per- 
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Perpendicular R Y, and you have the va- 
niſhing Point required. 


Theor. V. All Lines which are parallel to 
one another, but oblique to the Picture, and 
not parallel to the Plane of the Horizon, will 
be repreſented by Lines meeting in a vaniſh- 
ing Point, found by the Interſection of the 
Picture, and a Line drawn from the Eye pa- 
rallel to thoſe Parallels. But this vaniſhing 
Point will not be in the Horizonta! Line, but 
either above it or below it. 


Theor. VI. The Shadows of all parallel 
Lines made by the Interſection of the Sun's 
Rays, will, on the Ground, be parallel; and 
conſequently in the Picture, either be paral- 


lel, as in Theorem I. or elſe meet at a Point 


in the Horizontal Line, as in Theorem II. 
Now, as in the former Example, the Cen- 
tre of the Picture being determined, the Pa- 
rallels which were perpendicular to it, and 
alſo parallel to the Plane of the Horizon, 
were, by the Help thereof, eaſily drawn; ſo 
in this Example following, ſince the vaniſh+ 
ing Points are of no leſs Uſe to draw all Pa- 
rallels, I ſhall ſhew one general Law, with- 
out any Exceptions, for this Purpoſe ; - not 
after the Manner of Dr. Taylor, but by this 
* Theodolite, which, as well as all Sorts of Ma- 


thematical Inſtruments, according to the la- 


teſt Improvements, is made by TRHO. Ht a TH 
at the Hercules and Globe, next Door to the 
Fountain-Tavern in the Strand. 


Let 
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Let the Example be that of Fig. 22. where, 
as before, raiſe the Draughts P Q, AY W, 
AB WB and you have the Module repre- 
ſented to the Eye (A W coinciding with 
AB W) raiſe aQ perpendicular to the Plane 
of the Leaf; and it is the Plane of the Pic- 
ture deſigned to be drawn; but it is oblique 
to each Front of the Module : And the Coin 
P W is the only Paft of the Module or 
Building, which coincides with the Picture. 
Raiſe. up T E, as in the former Example: 
And E repreſents the Eye beholding the 
Building or Picture. Plant the Inſtrument 
and a Staff in the Line S W, which is the 
Ground-Line of the Picture, or elſe at equal 
Diſtances from it, that is, parallel to it. And 
find, as in the foregoing Example, the di- 
recting Number. | 

Plant the Inſtrument at your deſigned Sta- 
tion T; and rectify it as in the preceding Ex- 
ample. Aſſume the Centre C, on the draw- 
ing Board, draw C V, CX, as before. 

Then lay down PW, and its ſeveral Di- 
viſions A/, BY, Sc. and the Two Points a, b, 
as in the former Example. Draw Pa, and 
Wb, and produce them till they meet: So 
ſhall their Interſection V be the vaniſhing 
Point ſought. 

Uſe this Point V as you did the Centre of 
the Picture in the preceding Example ; and 
then go on to draw the Front aW as before. 

In like Manner find the vaniſhing Point 
Y ; and proceed to draw the Front P Q. 

As to the Poſition of the Pifture, ſome 
Perſons will have it parallel to a Front, others 

| K 3 parallel 
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parallel to the Diagonal of the Plane; others 
chuſe rather that Poſition to which a Line 
drawn from the Eye to the common Coin 
PW may be perpendicular to the Plane of 
the Picture. 

And in this latter, there is no Occaſion for 
the directing Number, or the Bearing of any 
Front: For take T the Station at Pleaſure z 
bring the Index to the Beginning of the De- 

es on the Horizontal Plate, and turn the 
whole Inſtrument about till you ſee thro? the 
Teleſcope the Coin PW, and ſcrew it faſt, 
and level it; and proceed in all reſpects as 
in the laſt Example, | 
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Of Surveying f Shoal and Sands, 
by Help of the New Theodolite. 


HERE are Three Methods where- 

RY 8 this may be performed; for the 
Obſervations may be made either 
on the Water or on the Land. 
Thoſe — on the Water are of Twa Kinds, 
One by the Lgg-line and Compaſs (as in plain 
Sailing) meaſuring the Courſe and Diſtance. 
round the Sand ; and then to be plotted as a 
large Wood, or any Encloſure taken by the 
Circumiferentor. | 

This Method I omit for Two Reaſons ; 
Firſt, becauſe it is to be deduced from the 
Writers of Navigation; and, Secondly, be- 
cauſe the Diſtances thus meaſured are liable 
to the Errors of Currents, which generally 
attend Shoals or Sands, which are always 
near to the Shore. 

The Second Method, where there are no 
Diſtances to be meaſured on the Water, tho? 
{till there is one Inconvenience, common alſo 
K 4 
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to the former, becauſe the Bearings or Ob- 
ſervations are to be taken on that unſtable 
Element, (an Error ſcarce mentioned by our 
practical Artiſts) I ſhall briefly hint at; and 
ſo rather chuſe a Third, which 'is liable to 
neither of theſe Imperfections. 

Let (in Fig. 20.) a Boat be manned out 
with a Signal Flag, a Log and Line, Lead 
and Line, and to obſerve the Bearings of any 
Land-Mark, a Compaſs with Sights: 


Take Two or more Places, as A, B, C, on 


the Shore, from whence the Boat may be ſeen 


on the ſeveral Parts of this Shoal. 
One of the Boat's Crew is to ſound till he 
finds himſelf on the Edge of the Sand, by 
the Depth of Water, and then to come to 
an anchor; which he is to ſignify to two 
Perſons on the Shore, at B'and C, by his 
Signal. And then from thoſe known Land- 
Marks, B and C, the Obſervers are to take 
the Bearings of the Boat, and to regiſter their 
Obſervations ; which, when done, they are 
to ſignify to the Crew by waving a Flag, or 
by ſome other Signal. 

And in the mean Time, to prevent Miſ- 
takes, let the Crew, take the Bearings of each 
of theſe Land-Marks: Then weigh anchor, 
which ſuppoſe at D, 

Then by Sounding, proceed to E, and 
make like Obſervations. And ſo at E, F, 
G, Sc. till you have ſurrounded your Sand. 


And if in this Proceſs, you are about to 


loſe the Sight of one of your Land-Marks, 
ſuppoſe C, let your Aſſiſtant at C, who, at 
that Time, will alſo be about to loſe the 

i Sight 


r ¾ AN. ⅛—! . . LET 
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Sight of the Boat by Signals (before-hand 
agreed on) remove to ſome other Object 
before-hand agreed on, ſuppoſe to H; and 
then to proceed as before. 

Laſtly, If the Sand runs ſo far out to Sea, 
that the Object cannot be ſeen by the Boat, 
nor the Boat by the Obſerver on Shore; 
there may be Rockets fired by the Boat's 
Crew, and alſo the Obſervers on Shore in the 
Night, by which thoſe Bearings may be ta- 
ken almoſt at as greata Diſtance as the Light 
can be ſeen. For ſuppoſing they riſe but one 
half Mile, and one quarter of a Mile above 

the apparent Horizon, its Stay will be about 
9 Seconds, and its Diſtance for this quarter 
of a Mile will be viſible about 44 Miles. 
But 25 ockets riſe much higher, and then 
the Diſtances are much greater, whereby 
they are viſible. 

Or two Boats may lie at Anchor inſtead 
of the Land-Marks, and then you may york | 
as before. 

Now, Since the Land-Marks B * Care 
fixed, their Poſition may be laid down in the 
Draught, as in common Surveying, by plot- 
ting the Diſtance between B and C. And 
then, by plotting the Line B D, and the 
Line D C, according to their Poſition, their 
common Interſection, will give the Point D. 
And in like Manner, E, F, G, Sc. may be 
plotted; and ſo the Shoal: And this from 
the Bearings taken at B and C. 

If this be a ſtanding Lake, environed by 
Bogs, not to be walked on; the Obſervations 
at . E, F, Sc. by taking their Oppoſites, 


may 
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may ſuffice to plot the ſame from the Land- 
Marks A, B, C, Sc. as well as thoſe taken 
on the Land ; or, indeed, by the Courſe and 
Diſtance, as in Navigation, if the Water be \ 
ſmooth and without a Current. „„ 

In Sea-Shoals, it is convenient to note at 
each Obſervation the Depth of Water found 
by the Lead, and the Drift and ſetting of 

the Current by the Log and Compaſs, while 
the Boat is at an Anchor, which may be done 
with Eaſe and Expedition enough. For while 
the Boat rides at an Anchor, her Stern points 
out the Setting of the Current, and the Log 
and Glaſs will meaſure its Drift. | 

Andtheſe ought to benoted on the Draught, 
which may be thus : 

The Currents may be ſhewn, by drawing a 
Dart pointing out its Setting, and its Drift by 
the Roman Capital Letters, and the Depth 
of Water by the ſmall Figures, 

All Nocturnal Obſervations ought to be 
wand Tins reported, 
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is not worth while to ſpeak of 
55 the Preparation of Colours, be- 
. cauſe they may be had ready pre- 

= pared, at almoſt every Colour- 
Shop and Fan-Painter's, Sc. Nor to men- 
tion but as many as are neceſſary and moſt 
fit for the Surveyor. Thoſe, I judge the 
beſt, which are moſt tranſparent, and moſt 
eaſily tranſportable. 

And for Portability, I think Liquids 
improper; therefore would rather chuſe 
thoſe Colours, which, before tempered, are 
dry; whether in Powder, or in Lumps: And 
ſuch as require no other Liquid to mix with 
them (than what is to be had every where) 
viz. fair Water. 

For Gum Water, with which many Colours 
are mixed, is made by barely ſteeping Gum 
Arabick in fair Water. 

Carmine, a Powder, mixed with Gum 
Water, is a beautiful Red ; may be ſhaded 
with ſome of the ſame, mix'd ſtronger z or 
— any reddiſh Brown, or any ſadder 

cd. 
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Ultramarine, a Powder, mixed with Gum 
Water, is a moſt valuable Blue, fit to ſhew 
Ponds, Lakes, Rivers, &c. it may be 
ſhaded with Indigo Corus ground with fair 
Water on a white Tyle, by the Preſſure of 
a Knife's Point, and then mix'd with Gum 
Water. | ? 

Red Chalk, a Lump, ſometimes called 
French Chalk, ground by rubbing it on a 
Tyle with fair Water, and afterwards with 
Gum Water, ſlightly laid on, is proper to 
repreſent Roads and Pits ; and is ſhaded by 
itſelf more ſtrongly mix d. 

Sap green, ſteep'd in Water, of itſelf a 
good Green to colour Trees. i 
Vierdegreece, in Lumps, diſſolved in Vine- 
gar, or in Water, makes a greeniſh Blue, 
or Sea-Colour, very tranſparent. 

Gumbooge, in Lumps, ſteep'd in fair Water, 
produces a beautiful and tranſparent Yellow, 

Fellow Berries, ſteep'd in fair Water, a 
Tellowp. 8 
Vierdegreece diſſolved, mixed with "Gum- 
booge, or yellow) Berries, in different Pro- 
portions, produces different Greens, in- 
clining either to the Blue or Yellow, ac- 
cording to the Quantities of either uſed. 

All Colours are ſhaded by others of the 
ſame Sort, but more ſad. ' 5 

'T' ſhall: not trifle, in telling how theſe 
Colours may be compounded, or laid on, 
they being to be known by Experience 
much better than by many Words. Never- 
theleſs, in my Judgment, a Draught looks 
beſt when the Stains are only vititle. bs 

Fel. 
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dufting of Water. 
= HE firſt Thing neceſſary to this 


Wei Purpoſe, is the adjuſting of the 
Raney Level, which may be performed 
ſeveral Ways: This that follows is 
very eaſy and natural. . 

Chuſe ſome Ground which is not above 4 
or 33 Foot out of the Level, for the Diſtance 
of 8 or 10 Chains Length, and ſuppoſe it 
be AB (Fig. 17.) and find the Middle be- 
tween A and B, which ſuppoſe to be C; 
plant the Inſtrument at C; direct the 
Tube to a Station Staff, held up at A, and 
elevate or depreſs the Tube, till the Bubble 
is exactly in the Middle of the Diviſions; 
then by Signals direct your Aſſiſtant at A, 
to raiſe or depreſs the Vane, ſliding on the 
Station Staff, till the Horizontal Hair in the 
Glaſs, cuts the Middle of that Vane; then 
ſee how many Feet, Inches, and Parts, are 
cut' by the upper Part of the Vane, which 
ſuppoſe to be 3 Foot 4 Inches and 6 Tenths. 


+ + 
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In like manner direct to the other Staff at 


B, and ſuppoſe the upper Edge of that 


Vane to cut at the Height of 6 Foot 5 
Inches and 2 Tenths; then will theſe two 
Vanes be on a Level. 

From 6 Foot 5.2 Inches ſubtract 3 Foot 
4.6 Inches, and reſerve the Remainder 
3 Foot 0.6 Inches. 

Now, remove the Inſtrument as cloſe to 
the higher Station Staff as you can; ſo that 
the Middle of the Teleſcope may almoſt 
touch it. Then bring the Teleſcope as near 
to a Level as the Judgment of the Eye will 
direct. | 

Meaſure the Feet, Inches, and Parts, 
that are even with the Top, and alſo with 
the Bottom : Suppoſe them to be 4 Foot 
10.5 Inches, and 5 Foot 0.3 Inches ; 
then half the Sum of theſe Heights 4 Foot 
I1.4 Inches, is the Height of the Centre 
of the Glaſs; and to this add half the 
Breadth of the Vane, which ſuppoſe to be 
1 Inch and 5 Tenghs, and. to the Sum 5 
Foot 0.9 Inches, add the preceding Re- 
mainder 3 Foot 0.6 Inches; then let the 
Perſon at B move his Vane, till the upper - 
Edge cut 8 Foot 1.5 Inches, the Sum of 
the preceding Numbers. | 

ow, ſo elevate or depreſs the Hair or 


the Bubble, till the Hair cut the Middle of 


the Vane at B, and at the ſame Time the 
Bubble ſtands in the Middle of the Divi- 
ſions; and then will the Inſtrument be duly 


adjuſted, 


If 


! 
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If you have a Mind to be curious, repeat 
the Operation; but when you place the In- 
ſtrument at C, turn the Tube at right An- 
gles to the Line AB, and there ſet it level ; 
then proceed with the Repetition of the 
Work. Only obſerve to croſs-level it in 
this Adjuſtment, and in all future Uſes 
whatſoever. * 
Or the Level may be adjuſted thus: As 
before, firſt plant the Inſtrument in the 
Middle between A and B (Fig. 18.) and 
obſerve the Heights on the Station Staves, 
which ſuppoſe to be as above; and conſe- 
quently their Difference, as before, is 3 
Foot 0.6 Inches. Now meaſure from C 
towards the higheſt Ground A, ſome Di- 
ſtance that comes almoſt to A; ſuppoſe 4 
Chains to D, then will DB be 9 Chains, 
and D A be 1 Chain: Then plant the In- 
ſtrument at D, direct the Teleſcope to A, 
and, ſetting the Bubble to the Middle of the 
Diviſion, direct your Aſſiſtant to move the 
Vane, till the Hair cuts the Middle of it; 
and note down the Feet, Inches, and Parts 
cut by the upper Edge of the Vane ; which 
ſuppoſe to 3 Foot 8.4 Inches: To this add 
the Difference 3 Foot 0.6 Inches, and the 
Sum 6 Foot 9 Inches reſerve. 

Now direct the Teleſcope to the Staff at 
B, level it, and direct your Aſſiſtant to 
move the Vane, till the Hair cuts the Mid- 
dle of the Vane; and then, if the upper 
Edge of the Vane cuts the foregoing Sum 
6 Foot 9 Inches, the Hair and Bubble are 
truly adjuſted. But if not, ſay, As BD 

wanting 
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wanting A D, is to the Difference between 
the Numbers cut by the upper Edge of the 
Vane, and the Number 6 Foot 9 Inches 
ſo is the Diſtance A D to a Number, which 
added to that cur by the Vane, when leſs 
chan 6 Foot 9, and ſubtracted from the 
Number cut by the Vane, when it is greater 
than 6 Foot 9, will give a Number, to 
which let the Aſſiſtant fix the Vane; then, 
ſo elevate or depreſs the Hair or the Bubble, 
till the Hair cuts the Middle of the Vane at 

B, and the Bubble ſtands in the Middle of 
the Diviſions; for then the Level will be 
adjuſted. The Operation' may be again 
repeated, and at every Station croſs-levell'd, 

which will confirm the former Adjuſtment. 
After the Inſtrument is duly adjuſted, 
you may proceed to uſe it, Let the Ex- 
ample be this annexed, (Fig. 19.) where A 
every where repreſents the Level, and B 
the Station Staves ; and ſuppoſe the Rout 
be made from a to e; firſt plant the Inſtru- 
ment between the Station Staves a and b: 
At A direct the Level to aB, bring the 
- Bubble to the Middle of the Diviſions. and 
inſtruct your Aſſiſtant ſo to place the Vane, 
that the Hair in the Teleſcope cuts the 
Middle of the Vane ; then in a Book divided 
into two Columns, the one intituled Back 
Sight, the other Fore Sight, enter the Feet, 
Inches, and Parts cut by the upper Edge of 
the Vane at aB, in the Column intituled 

Back Sight. 

Then look towards the other Staff bB, 
GY the Bubble to the Middle of the Divi- 
ſions, 
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ſions, and dire& your Aſſiſtant to place the 
Vane ſo, that the Hair cuts the Middle of 
the Vane ; then enter the Feet, Inches, 
and Parts cut by the upper Edge of the 
Vane, in the Column of Fore Sights, 

Now, plant the Inſtrument at A:, till 
keeping the. Staff B b exactly in the ſame 
Place, and carry the Staff a B forwards to 
the Place c B; now look back to the Staff 
bB, and enter the Numbers cut by the Vane 
there, under the Title Back Sigbt; then 
look forwards to c B, and enter the Obſer- 
vation under the Title Fore Sight, Do the 
like when the Inftrument is planted at As, 
A“, Sc. always taking Care to keep the 
Staff in the ſame Place when you look'd at 
it for a Fore Sight, till you have alſo taken 
with it a Back Sight, 

Having finiſhed your Level, add up the 
Column of Back Sights into one Sum, and 
the Column of Fore Sights alſo into one Sum; 
and the Difference between theſe Sums is the 
Aſcent .or Deſcent required. And if the 
Sum of the Fore Sights is greater than the 
Sum of the Back Sights, then e-is lower than 
az but if the Sum of the Fore Sights is 
leſs than the Sum of the Back Sights, e is 
higher than a. For Example-ſake, let the 
Numbers be as in the following Table. 


1 0 
* ” % * 5 
* 1 — , - 70 
14 ' * 
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Back Sight, | | Fore Sights. 
Py F. 4 1 ä F. | # P. 
a. 7: bis 6. 41. 8 
4. 61 8 l 

6 „0 8 | 

9 . 5 L o 81 718 y 

£538 50045 7 9. 418 [ 

— 1 — A 
124 l oe. 

| G 3 AT 
I2:-is 4 4.58 


Hence the Deſcent is 13. 4 L 8 


Now follow ſome Obſervations well worth 
Notice, 


I. If the Sum of the Diſtance in taking 
the Back Sights, is equal to the Sum of 
the Diſtances in taking the Fore Sights, all 
the Minute Errors of the Inſtrument will 
mutually ballance and deſtroy each other, 


II. And if the Diſtances thus taken are 
ſhort, the Curvature of the Earth may be 
rejected. For, if the Diſtance from the 
Inſtrument be every where about 100 Yards, 
all the Curvatures in a Mile's Work will 

be leſs than half an Inch. 
II. If 


- + 
o woe „% X 
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III. If the Diſtances from the Inſtrument 
to the hindermoſt Staff, be every where 
equal to the Diſtance from the Inſtrument 
to the correſponding Staff; the Curyature 
of the Earth, and the Minute Errors of che 
Inſtrument will boch be deſtroyed. 


IV. If the Diſtances of the h 
from the Staves, be very unequal and very 
long, the Curvatures muſt be accounted for, 
and the Diſtances, in order thereto, muſt be 
meaſured, either by Pacing, by a Chain, 
or a Wheel. 


V. For 7 more ready alloviow for the 
Curvature, you may obſerve, That the Cur- 
vature for one Mile, taken at one Obſerva- 
tion, is extremely near to 8 Inches. And at 
all other Diſtances, it is as the Square of 
1 Mile is to 8 Inches, ſo is the Square of 
any other Diſtance to the Allowance for the 
Curvature ; and that this Curvature is al- 
ways to be ſubtracted from the Numbers 
taken off the Station Staff: Or if the Di- 
ſtance be leſs than a Mile, and taken by 
the Four Pole Chain ; ſquare the Chains, 
cut off 2 Places to the Right-Hand, and 
divide hoſe co the Left by 8, and the Quo- 
tient ſhews the Inches and Parts of Inches to 
be allowed for the Curvature. Suppoſe the 
Diſtance be 30 Chains; then the Square of 
30, that is, 900, when 2 Places are cut off, 
gives 9 O0, or 9, Which divided by 8, 
gives 1 Inch and 125 T n Parts of 
an Inch, 


— 


/ 
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VI. If theſe Diſtances were taken by 
Pacing, accounting 25 to the Chain, the 


Curvature may be found thus ; Square the 


Paces, and double it, cut off 6 Places to 


the Left-Hand, and thoſe to the Right are 


the Inches of Curvature : So, if the Paces 


N 
| 
were oo, then from 810000 multiplied by 2, | 
that is, 1620000, cut off 6 Figures, and 1 
you have 1.62, the Curvature to be allowed, t 
To ſave the Trouble of continual Calcula- 1 
tions you may uſe the following Table. f 
| fox 1 

ſ 


Allowances, in Inches, 
and Parts. _ 
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VII. Therefore it appears, That the beſt 
Method to take a Level, is to meaſure the 
ſeveral Diſtances from the Inſtrument to the 
Back and Forward Station Staffs ; and enter 
them in the Field Book, according to the 
Titles of their ſeveral Columns, as here be- 
low; and before you balance the whole 
Levels to make the Sum of the Diſtances of 
the Fore Sights, equal to the Sum of the Di- 
ſtances of the Back Sights ; and to account 
for the Curvature of the Earth, which may 
be done at Home, when you are about to 
ſum up the Heights, 


Backwards. Forwards. 
Height [Diſtan. — by Height Diſtan. —_ 
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Laſtly, Though hitherto we have con- 
ſidered the Level with one Teleſcope only, 
the ſame Obſervations may be applied to a 
Level with a double Teleſcope; and I would 
adviſe thoſe who uſe the double Teleſcope, at 
every Station to turn that End of the Tele- 


ſcope towards the Spring, which, before 


was the contrary Way. 


W 
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The Uſe of the Ont 
and the Variation of the Compaſs. 


= Os T hath been ſuppoſed, That a 
Needle, playing freely, which 
1 

5 - 8 hath had a ſtrong Touch from the 

==” oadſtone, points exactly North 
and South. But by numberleſs Experi- 
ments it hath been proved, That the Needle 
doth not point exactly North and South, in 
any Places of the World, but ſuch as lie on 
one particular Line, which is therefore 
called, The Line of no Variation; And that this 
Line changes its Situation by a ſlow Motion, 
from Eaſt to Weſt. It now paſſes from 
the Weſtward of the Cape of Good Hope to 
the Veſt-Indies. And the Variation of the 
Needle in all other Places is known con- 
was, fo alter by a ſlow Change. In Eng- 
land that End of the Needle which hath been 
ſuppoſed to point full North, deviates from 
it now about 14 Degrees to the Weſtward 
and is ſtill, and alſo will for many Years 
continue to increaſe, even till it arrive at its 
L 4 | Maximum; 


—_ 
. 
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Maximum; and then will decreaſe rill- it 
vaniſhes, and then change to the Eaſtward, 
as it formerly. was; and by an oſcillatory 
Change will ſo continue to alter. 


— 


This Variation of the Needle would no 


ways hinder the Exactneſs of the Survey, if 
it was conſtant; nor is the Alteration of the 
Variation capable of making any. ſenſible 


Error in a Survey that is performed in a a 


Space of Time not exceeding four or five 
Years. : 8 

But if the. Quanticy of the Variation be 
not known, and conſequently not allowed 
for, the North Point of the Compaſs, which 
the Surveyor draws on his Map, will err as 
much as that Variation is. It is therefore 
convenient in all Places to find it; and this 
may be done ſeveral Ways: But by none 
more readily, more eaſily, or more exactly, 
than by the univerſal Dial, as made now by 
Mr. HEAT E, the Inſtrument-Maker men- 
tioned before. | 
I. Mis Dial's Pedeſtal conſiſts of a Box and 

Needle, which is placed truly Horizontal 
by the Help of Croſs-Levels therein, and 
may be turned round in that Poſition. The 
Ring repreſenting the Meridian, is divided 
into Degrees, and hath a Proviſion made to 
elevate 1t to any Latitude North or South. 
The Ring repreſenting the Equinoctial, is 
divided into Hours, — uarters, or 
Minutes, according to its Largeneſs. The 
Bridge hath on one Side the Days of the 
Month, and on the other the Sun's Place 
and Declination. | 


In 
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In Time of Obſervation; the Latitude 
of the Place on the Meridian muſt be 
brought to the Index; the Slider on the 
Bridge muſt be brought to either the Day 
of the Month, the Sun's Declination, or the 
Sun's Place, and then it will accordingly 
ſhew the other Two. The Equinoctial 
Circle muſt be thruſt out of the Meridian, 
till it is at right Angles to it. Then bring 
the Beginning of the Degrees on the Hori- 
zontal Part to the Index there. Turn the 
Whole about upon the three Feet, till the 
Sun ſhines equally on both Faces of the Plane 
of the Meridian, and level it. And ſo ſhall 
the Dial be duly rectified for Obſervation. 

Now keeping the three Feet in the ſame 
Place, turn the Dial about, till the Spot of 
Light paſſing thro' the Hole in the Slider, 
falls on the Circle which is divided into 
Hours, Sc. in the Middle of the Inſide of 
that Ring which repreſents the Equinoctial, 
among the Morning Hours, if before Noon, 
and among the Evening Hours, if after 
Noon; then will the Dial ſhew theſe follow- 
ing very uſeful and pleaſant Problems. 

I. The Spot of Light points out exactly 
the Hour of the Day. 2. The Circle re- 
preſenting the Meridian, lies exactly in the 
Plane of the Celeſtial Meridian; and ſo a 
Thread ſtretch'd over either Face of it, 
draws a true Meridian Line. 3. The Mid- 
dle of the Bridge points exactly to the true 
Poles. 4. The Needle in the Box ſhews 
the Variation by its End's Diſtance from the 
Beginning of the Degrees there mark'd - 

+ an 
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and is Weſtward, if the North End of the 
Needle be to the Left-Hand of the Begin- 
'ning of thoſe Degrees, but Eaſtward when 
to the Right. 5. The Index on the Hori- 
2zon, points out the Sun's Azimuth. 6. Turn 
the Meridian about the Plane of the Horizon, 
till the Sun ſhines equally on both its Faces 
as at firſt, the three Feet ſtill ſtanding in 
the ſame Place, and elevate or depreſs the 
Sights, till the Spot of Light coming thro? 
the uppermoſt falls exactly in the little Hole 
in the undermoſt + then the Index in the 
Zenith, points to the Sun's Altitude, among 
the Diviſions of the Meridian. | 

If a ſtrait Ruler, whoſe Sides are parallel; 
be applied to a Wall, on which a Vertical 
Dial 1s deſigned to be drawn, and the two 
Feet of the Dial mark'd A, A, be applied 
to the other Edge of the Ruler; and the 
Dial be rectified to the Latitude of the 
Place, . and the Day of the Month, and 
levelled, and the upper Part of the Inſtru- 
ment be turn'd about till the Spot of Light 
fall as before ; then the Index on the Hori- 
zon will give the Situation of that Wall, 
uſually call'd by Diallers, The Declination 
of the Plane, Or, apply the Legs A, A, 
to the Ruler, and turn the upper Part about, 
till the North End of the Needle points at 
the Variation, and then, as before, you 

may ſee the Situation. 

This curious Inſtrument is of great Uſe 
for the Regulation of Clocks and Watches, 
by the Help of the apparent Time obſerved 
by it (as taught above) and the * 
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of Time engraved on the Horizontal Part of 
the Pedeſtal. 

It is alfo a very ready Inſtrument for Seat- 
ing an Horizontal Dial duly : For after the 
apparent Time is found by it, and the Hori- 
zontal Dial ſo ſeated, that it may be turned 
about, and ſtill be parallel to the Horizon; 
turn it ſo about, that the Sun ſhining there- 
on, it ſhews the ſame Hour that the univer- 
ſal Dial ſhews, and then it is truly placed, 
and may be there fixed to the Pedeſtal. 

And becauſe the Latitude of the Place 
where the Inſtrument is uſed, muſt be known ; 
there is engraved on the Backſide of the Me- 
ridian, or the Underſide of the Pedeſtal, the 
Latitudes of the Cities, and moſt remark- 
able Towns in England, and the other Parts 
of Europe. . 

But if any Gentleman pleaſes to communi- 
cate to the Workman, the Latitudes of his 
Country Seats, they may be particularly laid 
down on it. | 

Or if any Gentleman about to travel, is 
pleaſed to communicate the Tour he deſigns 
to take, he may have a Catalogue of the 
Towns in his Way, and' their Latitudes, from 
Mr. Heath, with the Inſtrument, in order to 
eaſe him of the Trouble of Searching Maps, 
Globes, or Geographical Books. 

He that hath not this Dial, may find the 
Variation by the Theodolite, thus: Take the 
Bearing of the Sun exactly at 12 at Noon, 
and the North-End of the Needle gives the 
Variation. 

i . Or, 
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Or, take the Bearing of the Sun, either 
Riſing or Setting; and then, by Trigonome- 
try, as the Sine of the Complement of the 
Latitude, is to the Sine of the Declination, 
ſo is the Sine of 90 Degrees to the Sine of 
the Sun's Diſtance from the Eaſt at Riſing, 
and from the Welt at Setting; and is always 
Southerly, when the Declination is South, and 
Northerly when North. And as much as this 
Diſtance differs from that obſerved by the 
Inſtrument, ſo much is the Variation: And 
if the Bearing taken by the Inſtrument be to 
the Left-hand of that calculated, it is Weſter- 
ly, otherwiſe Eaſterly. 

Or it may be found, by an Horizontal 
Dial, duly ſeated, without the Sun; if you 
ſtretch a Thread on that Dial's Meridian 
Line, and the Inſtrument placed near it, 
you turn the Index about, till the Teleſcope 
is parallel to that Thread; for then the Bear- 
ing ſhewn by the North-End of the Needle, 
is the Variation. 

Beſide the preceding Uſes of this Dial, it 
may, with a very ſmall Addition, be applied 
in all reſpects as a Theodolite, or Circumfe- 
rentor; or this Dial may be aptly and eaſily 
mounted on a Theodolite, and to be taken off 
at Pleaſure. 

There is one Inconvenience uſually attends 
the Uſe of theſe Inſtruments, which in this 
may be remedied : From about an Hour be- 
fore, to an Hour after Noon, the Paſſage of 
the Spot of Light over the Equinoctial, forms 
with it ſo acute an Angle, that it is not very 
eaſy to obſerve the Point where it croſſes it : 
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and conſequently, the preceding Problems 
cannot be ſo exactly performed. And juſt 
at Noon, the Thickneſs of the Braſs ſhades 
the Slider and Bridge; and ſo no Obſerva- 
tion at all can be made. 

In this Caſe, bring the Beginning of the 
Degrees to the Index on the Horizontal Part, 
and let the Hour be taken by the Inſtru- 
ment ſome Time before, which is remote 
from Noon, whether before or after, on the 
Board of the Window of your Study, where 
you deſign to uſe it; the Index all the while 

inting to the Beginning of the Degrees. 
dy a ſtrait Ruler to touch the Feet mark*d 


A, A; and by its Edge, draw on the Win- 


dow Board a ſtrait Line, or make Two Points 
where that ſtrait Line ſhould be drawn : 
And then, at any Time that 1s very near 
Noon, by laying the Ruler to the Line or 
Points, bringing the Beginning of the De- 
grees on the Horizontal Part of the Pedeſtal 
to the Index, and applying the Feet A, A, 
to the Edge of the Ruler, as before; if you 
rectify the Inſtrument to the Latitude and 
"Day, you may ſee the true Time either be- 
fore or after Noon; and juſt at Noon, the 
Middle of the under Part of the Meridian 
will be ſhaded by the upper; and conſe- 
uently the Time of Noon, is known, and 
— her whether -it be before or after 
Noon. 
If you are in a ſtrange Place, and the 


Time be very near Noon, level the Inſtru- 


ment, and turn it about till the North-End 


af the Needle points at the Variation, _w 
en 
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1 
then it is duly placed, and you may work 
as in the laſt. 


Much more might be ſaid of this Inſtru- 
ment's Uſe, but my deſigned Brevity will 
not permit me to enlarge any farther thereon. 


TO THIN 


Practical Surveyor. 


— 


K . 


of a New, Certain, and Bxpedi- 

tious Method of Surveying and 
| Plotting by the Theodolite, as 
now improved. 


1 IN the Practice of Surveying, it hat 
WB! hitherto been found very difficult 

dF to make a large Parcel of Land, 

— when it came to be laid down in a 
Map, cloſe exactly with regard both to the 
Lines and Angles meaſured, eſpecially if it 
were mountainous and hilly Ground, nay 
even a ſmall Quantity of uneven Land has 
often puzzled thoſe who otherwiſe thought 
AIG expert Surveyors. Now. this Dif- 
555 * ficulty 
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flculty in cloſing the Draught, ariſes chiefly 
from the following Cauſes. © 
Fir, The not taking Care to place the 
Plane of the Inſtrument truly horizontal or 
level, and. which indeed it is almoſt impoſ- 
ſible to do by the Eye alone, eſpecially on 
the Side of a Hill; and tho' this may by 
ſome be thought of little Signification, yet 
thoſe who have any Knowledge in Geometry, 
muſt allow, that very great and unavoidable 
Errors will ariſe thereby; for it may be de- 
monſtrated, that if the Plate of the Inſtru- 
ment dip but 2 Degrees at right Angles to 
the Line of Obſervation, and the Hill de- 
ſcend 10 Degrees, it will cauſe an Error of 
42 Minutes in the Angle, and the Obje& 
will be thrown out of its true Place 12 Links 
in the Diſtance of 10 Chains; and how great 
Confuſion muſt this make in Plotting the ſuc- 
ing Angles which turn thereon as on a 
Centre ? But it ſo conſiderable an Error ariſe 
by miſſing the Level only 2 Degrees, nearer 
than which I believe no one will pretend to 
place an Inſtrument by his Eye, what egre- 
gious Blunders muſt the Practiſers with the 
plain Table make, who, when they cannot 
ſee thro' the Sights of their Inſtrument on 
an Aſcent or Deſcent, do commonly raiſe, di 
odr, as it may be properly ſaid, twiſt the Plane 
of their Table more or leſs out of the Level 
till they can ſee their Objects? 
Secondly, The not making due Allowance 
for the Difference between the Lines of Aſcent 
or Deſcent, and the Horizontal Lines, which 
are the only Lines that ought to be laid down l 
A an 
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and though *tis a common Practice on the 
Side of a ſteep Hill, to double the Chain, 
and ſo in aſcending to make the Leader hold 
the middle in his Hand cloſe to the Ground, 
while the Follower raiſes the End by the Staff 
in his Hand, till he judges it to be ftrained 
on the Level, and 2 the Leader 
elevates the Middle by his Staff in like man- 
ner, while the Follower keeps the End cloſe 


to the Ground; yet a true horizontal Line 
can hardly be obtained this Way, by reaſon of 


the Swaying of the Chain, and the Incertainty 


of keeping it in its due Place. 

Thirdly, The plotting the Angles by re- 
moving the Protractor from Station to Sta- 
tion; in doing which, if we conſider the Nice- 
ty required in laying the Diameter of the 
Protractor, and the Variation of the Hand in 
pricking down the Quantity of Degrees and 

inutes, and in drawing the Station-Lines, 
we muſt allow it to be a very difficult Mat- 
ter to protract ſo near as 10 Minutes; whence, 
if there be a conſiderable Number of Sta- 
tions in the Circuit, the Plot will rarely be 
found to cloſe as it ought, for an Error in 
any one of the Angles will be communicated 
to all that follow, and each ſucceeding Sta- 
tion will be thrown more and more out of 
its true Place, as it is farther from the An- 
gle where the Error firſt aroſe ; and though 
it be a good Way to protract backwards as 
well as forwards, yet even that will hardly 
bring it to bear, unleſs the Errors happen 
to counterbalance. | | 
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The foregoing are the principal Cauſes 
chat render it difficult to make a correct 
p; and they are now entirely obviated 
by the New Improved Theodolite, as made by 
Mr. HzaT#r, and the Method of Survey» 
ing and Plotting hereafter deſcribed. 

Fir, This Inftrumertt hath a Spirit-Level 
affixed to the Teleſcope, and another Spirit- 
Eevel at right Angles thereto in the Box; 
#4 Means of which croſs Levels, and the 
elp of four Screws. playing between two 
Plates in the braſs Head of the Staff, the 
Plate or Limb of the Inſtrument is readily 

brought to a true Horizontal Situation. 
' Secondly, The Teleſcope having croſs Hairs 
therem, turns on an Arch fix'd on the Index 
perpendicular to the Plate of the Inſtru- 
ment, the Arch is of the ſame Radius as the 
Plate, and the Teleſcope may be elevated 
or depreſs'd thereon quite to a Quadrant, 
or 9o Degrees. On this Arch are gradua- 
ted the Degrees of a Circle, which are num- 
ber'd from the Vertex either Way, with 10, 
20, Sc. and are cut by an Index under the 
Feleſcope, divided after Nonius's Way, like 
thoſe on the Limb of the Inſtrument. Within 
the Degrees are two Lines number'd with 
10, 20, Sc. down to 100, and cut by the 
Edges of the Index, on the right whereof 
is graved Elevation, and on the left Depre/- 
fon. ' Theſe Lines ſerve to ſhew the Alti- 
tude or Depreſſion of any Object in 100 
Parts of the Diſtance at which the Inftru- 
ment is planted to take the Obſervation, 
and are uſeful in finding the Height * a 
n ree 


[163 J 


Tree in the meaſuring of Timber ſtanding z 
as alſo to find the Altitudes of the ſeveral 
Parts of a Building in drawing the perſpec- 
tive Appearance thereof, as hath been before 
taught, Below theſe are other Graduations 
cut by the lower part of the Index, which 
ſhew the Difference between the Hypotenuſe 
and Baſe of any right-angled Triangle, (the 
Hypotenuſe being always ſuppoſed to con- 
fil of 100 equal Parts) and conſequently 
they give by Inſpection the Number of 
Links to be deducted out of each Cham's 
length in going up or down any Hill, for 
reducing the Hypotenuſal Lines to Horizon- 
tal. There are alſo plain Sights fixed upon 
the Teleſcope to be uſed in ſhort Diſtances, 
and for continuing the ſame ſtrait Line both 
Ways from the 1 — as is neceſſary 
to be done in many Caſes. ent 
When the Index under the Teleſcope is ſet 
to 009 at the Vertex of the Arch, and the 
two Bubbles brought to the middle of their 
Tubes, then the Horizontal Hair in the Te- 
leſcope cuts an exact Level, and the Plate 
of the Inſtrument becomes a true Horizontal 
Plane; and if the Interſection of the croſs 
Hairs be ſet to any Object by moving the 
Teleſcope above or below the Level, the Di- 
viſions on the Vertical Arch will ſhew the 
Elevation or Depreſſion of the Object: Alſo, 
when the Teleſcope is directed to any Object 
the Inſtrument may be readily fix*d ſo firmly 
in that Direction, by —_ Screw under 
the Centre, that there can be no danger of 
its being ſtirred by removing the Index on the 
M 3 Plate 
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Plate towards another Object. The Degrees 
on the Plate are divided ſo accurately, that 
though they are cut by three Indices 120 
diſtant from one another, having Nonius's 
Diviſions on each, yet the Eye can. perceive 
no Inequality. in the Diviſions all round the 
Limb, but whatever Part of a Degree the 
Index under the Eye-Glaſs of the Teleſcope 
cuts, the ſame will always be found to 
cut by the other two; there is alſo a ſmall. 
Index that ſerves to cut the particular Divi- 
ſions on the Limb to be uſed for taking the 
Breadths in drawing the perſpective Appear- 
ance of any Building. The whole Index, 
with the Box fixed thereon, turns round on 
a conical Centre without ſtirring the Needle, 
and may be fix*d to any Part of the Limb, 
by means of a Spring and Screw adapted 
thereto. In a Word, the entire Inſtrument 
is contrived ſo commedious, portable and 
ſtrong in all its Parts, that it is allowed to 
be the beſt of the Kind ever yet made. 
Thirdly, In order to avoid any Error that 
may ariſe in taking the Angles in the Field, 
or from protracting them Angle by Angle, 
as has heretofore been the univerſal Cuſtom, 
let the Surveyor obſerve this following Me- 
thod, which for its Readineſs as well as Accu- 
racy, will, no doubt, be preferr*d and prac- 
tiſed by all who would excel in this Art. 
The Inftrument being planted at the firſt 
Station, fix the Index to 360 Degrees on the 
Limb, and ſetting the Plate truly Horizon» 
tal, turn it about till the South-End of the 
Needle hangs over the Hleur-de-lys, or 360 
in 
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in the Box, and fix-it in that Poſition by 
help of the Screw underneath 3 then diſcharg- 
ing the Index, turn that about, and direct 
the Vertical Hair in the Teleſcope to cut 
the ſecond Station; there fix the Index to 
the Plate again, and the South-End of the 
Needle will ſhew the Bearing of the firſt 
Line, which will alſo be cut by the Index 
on the Limb, and is to be entered in the 
Field-Book, as before taught. Now when 
the Inſtrument is removed and planted at 
the ſecond Station, obſerve that the Index 
hath not been ſtirr'd, and turning the whole 
Limb about, dire& the Vertical Hair in 
the Teleſcope back to cut the firſt Station, 
fix the Plate in that Poſition ; then diſcharg- 

ing the Index, turn it about till the ſame 
Hair cuts the third Station; there fix the 
Index to the Plate again, and ſet down the 
Number of Degrees and Minutes it cuts on 
the Limb, which Number will at the ſame 
time be cut by one End or other of the 
Needle in the Box, if there be no Miſtake 
in the Obſervation: Proceed in like manner 
at the third and all the following Stations, 
always remembring after you have turn'd 
the Plate about, and directed the Teleſcope 
backwards, to obſerve that the Index re- 
mains fix'd at the Degrees laſt noted in the 
Field-Book, ſo will the Needle be always 
found to correſpond with the Index ſuffici- 
ently near, to diſcover and prevent any Error 
in the Work. 

We have here added an Example of Part 
of the Field-Book of an actual Survey, where- 
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in the Angles were obſerved by the Method 
above deſcribed z and though there were 24 
Stations in the Circuit, yet for Proof, the In- 
ſtrument being planted again at the firſt 
Station, and the Teleſcope directed back to 
the 24th, the Plate being fix'd in that Poſi- 
tion, the Index was diſcharg'd, and the Te- 
leſcope directed to the ſecond Station, and 
then the Index cut the ſame Number of De- 
grees as was firſt ſet down in the Field- 
Book. Egon it an mii 

When there is occaſion to return to ſome 
former Station, ih order to go off from thence 
for the cloſing ſome particular Part, as in the 
following Example, we return to Station 23. 
Enter the Number of ſuch Station again in 
the Field-Book, with a ſmall Figure at the 
Head of it, denoting how often the Inſtru- 
ment hath been planted at that Station, thus 
23* denotes the ſecond Time of planting the 
Inſtrument at Station 233; then conſider from 
which Station you look*d forwards to the 
preſent Station 23, which was Station 22, 
ſeek in the Field-Book the Bearing of the 
Line between the Stations 22 and 23; and 
fix the Index to that Number on the Limb; 
then turning the Plate about, direct the Te- 
leſcope back to the former Station 22, fix 
the Plate in that Poſition, and diſcharging 
the Index, direct the Teleſcope forwards to 
the next Station, and thence proceed as be- 
fore; ſo will the Needle be always found to 
be a ſure Checque on the Limb, tho* the Ob- 
ſervations do not depend thereon. 


Note, 
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| Note, 2 be Letters e to the Numbers 
of the Stations in the following 
Field-Book, are not to be uſed 
in Practice, being here added only. 
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Plot, in de . the new * Method 
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Now. to mb the foregoing Obſerya- 
tions through the Middle of the Paper de- 
ſigned for the Draught, draw the Right 
Line NS for a Meridian, and therein chuſe 
a convenient Point C, to which lay the 
Centre of a circular Protractor, the Diame- 
ter coinciding with the Line NS, and the 
360, or Beginning of the Degrees being to- 
wards N the North, fix the Protractor in 
that Poſition by laying a Weight thereon; 
or pinning it down ; then on the Circumfe- 
rence of the Protractor prick down the ſe- 
veral Bearings noted in the Field- Boot, num- 
bring from the North Eaſtwards, or to- 
wards the Right-hand all round, and to each 
Point affix the Number of the Station to 
which it belongs. 

Chuſe a convenient Place on the Paper 
for the firſt Station, as at A, and laying the 
Edge of a parallel Ruler to the Centre C, 
and the Point marked 1, open the Ruler 
till the Edge cuts the Point A, and thereby 
draw an occult Line parallel to C 1, on 
which ſet off the firſt Length (165) from 
A to B, the 2d Station ; then laying the pa- 
rallel Ruler to C and the Point 2, trans- 
fer it to B, and thereby draw an occult 
Line, on which ſet off the ſecond Diſ- 
tance (766) from B to C, the third Sta- 
tion: Again, lay the parallel Ruler to C and 
the Point 3, transfer it to C, through which 
draw an occult Line, and thereon ſet the 
third Diſtance (520) from C to D the fourth 
Station. Proceed in like Manner all round, 
and if the Work be true, the laſt Line — 
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paſs through the firſt Point; but if it dotli 
not, and the Error ariſes by miſtaking a 
whole Chain or ſo, it may readily be diſco- 
vered in which Line it was committed by 
obſerving whether the laſt Point fall ſhort 
of, or beyond, or above, or below the firſt 
Point with which it ought to coincide. 

The only ſeeming Difficulty that can ariſe 
in drawing the Station Lines by this Method, 
will be to diſtinguiſh between an inſide and 
an outſide Angle, though this can ſeldom be 
any Obſtacle to the Surveyor who took the 
Dimenſions, and who by the Idea he has of 
the Land, will, for the moſt part, remem- 
ber whether he turn'd off to the Right or 
Left at ſuch or ſuch a Station ; yet, if he 
ſhould at any time doubt, as it may per- 
haps happen when he hath ſeveral Days 
Work to protract, and multitude of ſhort Sta- 
tions therein: Or, if any Perſon who never 
ſaw the Land, ſhould attempt to draw it 
out by the Field-Book, and find himſelf at a 
Loſs about the Quantity of an Angle; then 
let him ſubtra& the Bearing at the next pre- 
ceding Station, from the Bearing at the pre- 
ſent Station in queſtion, increaſed by 360, 
if Subtraction cannot otherwiſe be made, and 
the Remainder gives the preſent Angle 
which if it be leſs than 180, ſhews that the 
Line flowing from the Station, muſt be 
drawn inwards, but if more, outwards: 
Thus at © 17 noted with R, it might be 
doubted, whether the Line from thence 
ſhould be drawn inwards towards /; or out- 
wards towards 8; to ſolve which from the 
| N 2 Bearing 


* 
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Bearing at the preſent O17, 280: 5o/,ſubtra&t 
the Bearing at the laſt © 16, 339: 20%, and 
the Remainder 2472: 3o' being greater than 
180: oo, ſhews that the Line muſt be drawn 
outwards towards S, the. ſame Doubt might 
alſo ariſe at'© 18 (S), but if from the Bear- 
ing at © 18, 347: 50, we ſubtract the Bear- 
at the laſt & 17, 2809: 90, the Remain- 
der 67: oof ſhews it to be an inſide Angle: 
Again, at © 19 (T) the Bearing is 27: 25/, 
to which add 360, and ſubtract the Bear- 
ing at the laſt © 18, 347: 600, and the Re- 
mainder 399: 350 ſhews the preſent Angle 
to be an inſide Angle, and very acute. 
When the Draught is ſo large, that all 
the Stations cannot conveniently be laid down 
about one Centre, the firſt Meridian Line 
may be prolonged, or another drawn paral- 
lel thereto, in which the Surveyor may 
make Choice of a new Centre where he 
ſhall think moſt proper, and round this he- 
may place his remaining Stations in like Man- 
ner as before deſcribed ; and thus, he may 
chuſe as many Centres as he ſhall find neceſ- 
fary, but the fewer he can diſpenſe with, the 
better. 
Moreover, the Bearings may be laid down 
by a Semicircular Protractor number'd, as 
tis commonly done, with a double Row of Fi- 
gures to 360, which ſome may rather chuſe to 
uſe, becauſe the Limb thereof may be turned 
wholly towards the Light, that fo the Divi- 
ſions may be more advantageouſly ſeen; but 
conſidering the Edge of a Protractor is al- 
ways made very thin, there can be no Ad- 
vantage 
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vantage gained thereby ; beſides the Circu- 
lar One is to be preferr'd in that it hath 
twice the Room, and conſequently, when 
there is Occaſion for laying down a great 
Number of Obſervations about the ſame 
Centre, they will be leſs liable to Confu- 
ſion. Again, the Degrees on the Limb of 
the Inſtrument and in the Box, may be num- 
ber'd only to 180, and then begin again 
with 10, 20, Cc. to 180 more, by which 
means that End of the Needle which 1s next 
the Eye, will always cut the ſame Diviſion 
in the Box as the Index doth on the Limb, 
and there will never be Occaſion to enter a 
Bearing greater than 180 in the Field-Book ; 
ſo a Semicircular Protractor number'd with a 
ſingle Row of Figures, will ſerve to plot all 
the Obſervations ; but then there will be this 
great Diſadvantage (as well as the foregoing 
'1n point of Room) that, ſhould the Surveyor 
forget whether any Angle was more or leſs 
than 180®, he could not readily diſcover 
which to make uſe of; and ſhould a Perſon, 
who had never ſeen the Land, go about to 
protract the Work from ſuch a l Field. Book 
alone, he muſt be gravePd at every Station 
where the Angle approaches near 9oꝰ or 
270, as not having en Means whereby to 
diſcover on which Side it is to be formed, 
tho* this Doubt may in ſome meaſure be pre- 
vented by noting the Angle in the Field by 
the Mark £, or 7, according as it is with- 
in or without ; yet ſhould the Surveyor put 
down a wrong Mark, or forget to enter any 
(which may eaſily happen when a Multitude 
N 3 of 
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of Obſervations are to be taken, and the 
Weather proves untoward) in ſuch Caſe a 
great deal of Time may be ſpent before it 
can be aſcertained whether the Angle be In- 
ternal or External, which is very readily 


' known in the former Method; therefore 


That muſt be the moſt preferable, ſince ir 
can never be ſubject to any ſuch Inconve- 
nience: And the Practice thereof will be 
found ſo very eaſy to any Perſon that un- 
derſtands the foregoing Part of this Book, 
that a farther. Explanation would be altoge- 
ther needleſs, we ſhall therefore proceed to 
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How to reduce am regular Figure 
into a Triangle, whereby the Con- 
tent of any irregular Piece of Land 
may be caſt up much ſooner and 
more accurately than by the com- 
mon Method of dividing it into 
Trapezia and Triangles. 


\® 
\ 


22 HE Practice hereof is much the 
Ar ſame with wo hath been deli 
ver'd in Ses. IV. concerning the 
—— Reduction of the irregular Curva- 
tures in Hedges to ſtrait Lines, and depends 
wholly on the 37th Prop. of the 1ſt Book 
of Euclid, where it is demonſtrated, that 
Triangles ſtanding on the ſame Baſe, and 
being between the ſame Parallels are equal] 
one to the other. 


EXAMP7 LE. I. 


Let it be required to reduce the Plate 11. 
Trapezium AB CD, Fig. 1. into 
2 Triangle, having its Vertex at the An- 


gle A. 
8 N 4 Produce 


and throu 
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Produce the Baſe B C, and draw the Diaz 
gonal AC, thro D draw DE parallel to 
AC, till it meet BC in E, join A E and 


AB E will be the Triangle required. | 


The ſecond Figure ſhews how in like 
Manner to reduce a Trapezium having a re- 
entring Ang! 


EXAMPLE II. 
Let it be — to reduce the Trape- 


zium AB CP, Fig. 3. to a Triangle whoſe 


Vertex ſhall be at the Point E in one of the 
Sides AB. 

Join B E and CE, draw A F parallel to 
BE, and DG parallel to CE, till they 
meet the Baſe B C produced in F and G, 


draw the Lines E F and E G, and the A | 


FEG will be equal to the T rapezium 


given. 


| n 
Leet it be required to reduce the Pentagon 


ABCDE, Fig. 4. to a Triangle, having its 


Vertex at the Angle A. 

Produce the Baſe CD both Ways, and 
draw the Diagonals A C, AD: through B 
draw B F parallel to AC to cut CD in F, 

1 E draw E.G. parallel to A D to 
cut CD in G, join A F and A G, and AFG 
will be the Triangle ſought. 


EXAMPLE Iv. 
Let it be required to make à Triangle 
equal to the irregular Hexagon ABC DEE, 
and let the Side AB be one Side of the A. 
Produce 


— 


the Lines AH, AM, and they will conſti- 
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Produce the Side DE, join A E, and pa- 
rallel thereto thro' F draw FH to meet DE 
in H, join BD, and parallel thereto draw 


| CG to meet DE in G3 by B and G draw 


out a right Line, join A G, and parallel 
thereto thro*' H draw HI to meet B G pro- 
duced in I, draw AI, and ABI, will be 
the O required, 


| EXAMPL E 

To reduce any right-lined Figure given 
into a Triangle; as ſuppoſe the — 
Figure AB CDE F G, Fig. 6. 

Firſt draw B D, and parallel thereto C K 


then if BK be drawn, it will cut off from 


the Figure the G D K &, and will take in 
the AHB CS equal thereto, and the Side 
BK will ſupply the Uſe of the two Sides 
BCand CD, Alfo, draw GE, and pa- 
ralle] thereto FL; then if G L be drawn, 
it will cut off from the Figure the G LRE, 
and take in the Triangle GR F equal there- 
to, and the Side G L will ſupply the Uſe 
of the other two Sides G F and F E, and 
the whole Plot AB CDE G conſiſting of 
ſeven Sides, is reduced to the five-ſided Fi- 
gure ABK L G, yet ſtill retaining the ſame 
Quantity. Now to reduce this Plot into a Q, 
work in all reſpects as in- the Third Example, 
Firſt, produce the Bafe both Ways, then 
draw the Lines AK and AL ; and parallel 
to them the Lines B H and G M, cutting 
DE extended in H and M. Laſtly, draw 


tute 
4 
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tute the A A HM equal to the right-lined 
Figure given. 

In like manner may any other irregular 
Fi of ever ſo many Sides be reduced to 
a , and that very readily by uſing a pa- 
rallel Ruler, whereby we avoid drawing the 
unneceſſary Lines, only marking their Inter- 
ſections on the Baſe. Thus in Fig. 7. lay 
the Edge of a parallel Ruler to the Points 
B and D, then open the Rule till the ſame 
Edge cuts the Point C, and mark where it 
interſects the Baſe D E at k, lay the Ruler 
again to the Points k and A, transfer it to 
B, and mark its Interſection on the Baſe at 
h; then draw A h, which will be one Side 
of che Triangle ſought. Again, laying the 
Ruler to E and G, transfer it to F, and 
mark the Interſection on the Baſe at 1, lay 
the Ruler to 1 and A, and mark where it in- 
ter ſects the Baſe prolonged at m. Laſtly, 
draw A m, and the Triangle A hm will be 
equal to the ſeven-ſided Figure as was re- 
quired. _. 

We have addedin Plate 3, a Figure ſhew- 
ing how the Contents of the foregoing Ex- 
ample of Part of an actual Survey was caſt 
up, and have likewiſe here ſubjoined the 
Dimenſions and Calculations, whereby may 
be ſeen that, notwithſtanding there are' 10 
ſeveral Pieces meaſured ſeparately ; yet, 
when the whole Plot was reduced to the Tra- 
pezium MNOP equal thereto, the Con- 
tent of ſuch Trapezium was found not to 
differ _ the Sum of the ſeveral 9 

| y 


3 
* 
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by half a Pole, a Confirmation of the Truth 


ſurprizingly near. 
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Kiln Wood reduced 
tothe A IK L. 
The Baſe KL 1441 
Perpendic. from J 550 
72050 
27205 

71912550 

A. R. P. 
Content - 3:3: 34 


The whole Plot re- 
duced to the Trape- 
zium = OP. 

Perpendicular 

Pc - - ro_ 
Ditto from P- _770 
Sum - 2733 
Diagonal M O - 2868 
| 21864 

1 16398 

21864 
5466 


A. R. P. 
Content - 39:0: 30 
as on the Right. 


781318244 | 


The ConTExTs., 


Gravel-pit Field 4 * P. 
with the * 1: 36. 
ders = = + 

Alder Wood - 2:1: 25 
Kiln Field - - - 9:0: 23 
Woody Ground : 1: O2 


Little Boggy Field 2: 2: og 
Upper Pound Field 2: 0: 25 


Woods Honſe and? 
. 9212 19 
Boggy Wood - -2:1: 07 
Furx Field - - 1: 
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| I. A Sunk GurpE to BuilDers : Or, The Prin- 
* and Practice of ARCHITECTURE 

| metrically demonſtrated, and made 

eaſy, for the Uſe of Workmen in general; wherein 
ſuch Geometrical Definitions, Theorems, Problems, 
G. as are the Baſis of Architecture, are render d 
eaſy and intelligible to every Ca oy As alſo their 
various Uſes illuſtrated, in the Conſtruction of 
Decimal and Diagonal Scales, Meaſuring and Draw- 
ing Geometrical Plans and Uprights of Buildings; 
deſcribing all the n uſed in Architecture; 
Diminiſhing, Fluting, Cabling, and Wreathing the 
Shafts of Columns and Pilaſters; deſcribing the Ionicł 
Volute, Diviſion and Proportion of Ruſticks ; deli- 
neating the Five Orders of Columns according to 
any Proportions aſligned, and to determine the Pitch 
of Pediments, &c. Together with the general Pro- 
portioris of Pedeſtals, Columns, Entablatures, Impoſts, 
c. and their various Diſpoſitions or Intercolumna- 
tions in Portico's, Columnades, Arches, Doors, 
Windows, &. Curiouſly ſelected and drawn from 
che moſt rare Antique, as well of Rome, and other 
Places where Architecture has flouriſhed ; as, of 
Vitruvius, Palladio, Scamozzi, Vignola, Serllo, Per- 
rault, Boſſe, Angelo, and other celebrated Architects, 
Ancient and Modern. To which is added, An 
Appendix, wherein the ſeveral Acts of Parliament 
now in Force relating to, Builders, Building, and 
Materials, are explained for the Service of Surveyors, 
Maſter-Builders, Workmen, and Proprietors of 
— The whole illuſtrated with great Va- 
riety of Grand Deſigns for Frontiſpieces, Doors, 


Windows, Cieling- pieces, Pavements, Cc. hy + 
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the Thermes and Columns, enrich'd after the an- 
cient Grecian and Roman Architects. Curiouſly en- 
graven on 82 large Copper Plates. By B. LancGLer. 


II. MAGNUM IN Parvo: Or, The Marrow o 
Architecture; ſhewing how to draw a Column wi 
its Baſe, Capital, Entablature and Pedeſtal. And 
alſo an Arch of any of the Five Orders, and duly 
limir the Riſe and Projection of every one, even 
the ſmalleſt Member ; according to the Propor- 
tions laid down by the moſt celebrated Palladio, to 
the utmoſt Degrees of Exactneſs and 8 poſſi- 
ble. So plain and ſo eaſy, that a young Gentleman, 
tho an utter Stranger to the Art, may apprehend 
the Whole, by ſeeing only one Example wrought : 
In a Method entirely new. By WILLIA HALF- 
PENNY. 


III. The Deſcription and Uſe of an ArchiteFonick 
SECTOR ; and alſo of the Architefonick Sliding 
Plates : Whereby SCALES of all Sizes are moſt rea- 
dily and univerſally obtained for fluting Pilaſters and 
Columns, and drawing the Geometrical Plans and 
Uprights, in any of the Five Orders, according to 
the given Diameter of a Column. With ſeveral 
other Scales, very convenient and ready for the 
Practice of the ingenious Deſigners of Buildings. 
By T. CaRwITHAM, Painter. h 


IV. ASTRONOMY: Or, The True Syſtem of the 
Planets demonſtrated. Wherein are ſhewn by In- 
ſtrument, their Anomalies, Heliocentrick and Geocen- 
trick Places both in Longitude and Latitude; their 
Aphelions, Peribelions, Retrogradations and Elonga- 
tions, Parallaxes and Diſtances. from the Sun and 
Earth : With the Method of computing the Times 
when Venus and Mercury may be ſeen in the Sur's 
Disk. Alſo the Moor's Phaſes, and Eclipſes of the 
Luminaries, for any Time PI preſent, or to come. 
With proper Cuts to each Planet. By 3 

O 


. 14 * - » 4 N * 9 * W * * 
u 1 J FEES 1 7 bY * rr * - 5 * N { 
— 8 * d A * 0 . 7 U * » 3 y. ; PENS * n 
- - % s we * * 


- 


/ 0 3 ; * 

BOOKS printed for T. HxAru. 
| Perſon may in a few Hours, and with great Eaſe, 
f . attain to à perfect Knowl of the Planetary or 
| Solar Syſtem. Likewiſe the Places of the Heavenly 
Bodies and Motion of the Earth are not only ſhewn, 
but plainly and ſuccinctly demonſtrated to the meaneſt 
Capacity, by ſhort and eaſy Rules and new Aſtrono- 
mical Tables. With the Places of 130 principal 
Fixed Stars, 8 of which lie in the Moons way : 
Deſign'd as a Help towards diſcovering the Longi- 

_ Pude at Sea. To which is prefix d, an Alphabetical 
Catalogus of as many Terms in Aſtronomy as are 
moſt uſeſul and neceſſary to be underſtood. A 
Work intirely new, and in a Method hitherto unat- 
tempted. By CHARLES LEAD BETTER, Teacher of 
the Mathematicbs. | | 

— ; 3 WS. - -- 
V. XNxwWw TREATISE of the Conſtruction and Uſe 
of the SgcroR: Containing, the Solutions of the prin- © 
Cipal Problers'by thatzadmirable Inſtrument in the 
chief Branches of M cls, viz. Arithmetick, 
Menſuration, Plain Tyiganometry, Spherick Geometry, 
Projection of tbe Sphere, Geography, Aſtronomy , 
Dialling, &c. Illuſtrated with Variety of neceſſary 
Obſervations, and pleaſant Concluſions ; containing 
ſeveral Applications intirely new. Being a Work of 
the late Mr. SAMUEL CuNnN, Teacher of the Ma- 
thematicks, &c. Now carefully Reviſed by EpMuND 


STONE, 


